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AERODYNAMIC CHARACTERISTICS OF THE
S-IC BOOSTER/GAC H-33 ORBITER LAUNCH
VEHICLE CONFIGURATION
BY
J. F. SIMS, R. W. AINSWORTH
SUMMARY
This test was conducted at the MSFC 14-Inch Trisonic Tunnel commencing
Thursday, September 2, 1971, and continuing through noon Wednesday,
September 8, 1971, for a total of 49 test hours. The test was divided
into two parts. The first part, constituting over 80 percent of the
entire test, utilized the H-33 orbiter with drop tanks and cradle mounted
on an S-IC booster with 75 square-foot fins oriented 45° off the horizontal
and vertical reference planes. The booster was sting mounted on the MSFC
#200 strain gage balance. Runs were initially made at orbiter incidence
angles (relative to the booster centerline) of +1.24, 0 and -2 degrees to
determine the optimum incidence angle to be used for the remainder of the
test. The angle so determined was 0 degrees. Additional testing was per-
formed with drop tanks removed, orbiter vertical tail removed, drop tanks
and orbiter wing removed, booster fins removed and booster fins located in
the horizontal and vertical reference planes. Runs were also made with the
tunnel sting rolled (model and balance) 20°, 450 and 700 to obtain combined
a-B data. The angles of. attack and sideslip in the data plane were deter-
mined as shown in the Data Reduction section.
The second part utilized the H-33 orbiter and cradle only, sting mounted on
the MSFC #201 strain gage balance. These data were used in conjunction
with MSFC test number 504 (orbiter alone on balance) to determine cradle
effects. The model scale was 0,003366.
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NCMENCLATURE
(General)
SADSAC
SYMBOL SYMBOL DEFINITION
a ALPHA angle of attack, angle between the projection
of the wind Xw-axis on the body X, Z-plane and
the body X-axis; degrees
(3 BETA sideslip angle, angle between the wind Xw-axis
and the projection of this axis on the body
X-Z-plane; degrees
Q PSI yaw angle, angle of rotation about the body
Z-axis, positive when the positive X-axis is
rotated .toward the positive Y-axis; degrees
0 PHI roll angle, angle of rotation about the body
X-axis, positive when the positive Y-axis is
rotated toward the positive Z-axis; degrees
P air density; Kg/m3, slugs/ft3
a speed of sound; m/sec, ft/sec
V speed of vehicle relative to surrounding
atmosphere; m/sec, ft/sec
q Q(PSI) dynamic pressure; 1/2PV2 psi, psf
Q(PSF)
M MACH Mach number; V/a
RN/L RN/L Reynolds number per unit length; million/ft
p static pressure; psi
P total. pressure; psi
Cp CP pressure coefficient; (p-pO)/q
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N4MENCLATURE (Continued)
Reference & C. G. Definitions
SADSAC
SYMBOL SYMBOL DEFINITION
S I wing area; m2 , ft2
S 8REF reference area; m2, ft2
c ' wing mean aerodynamic chord or reference
chord; m, ft, in (see ~ref or LREF)
'ref LREF reference length; m, ft, in.; (see a)
bref BREF wing span or reference span; m, ft, in
Ab base area; m2 , ft2, in2
c. g. center of gravity
MRP MRP abbreviation for moment reference point
XMRP abbreviation for moment reference point
on X-axis
YMRP abbreviation for moment reference point
on Y-axis
-ZMRP abbreviation for moment reference point
on Z-axis
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NOMENCLATURE (Continued)
Axis System General
DEFINITION·
force; F, lbs
moment; M, in-lb
Definition
normal force
axial force
lift force
drag force
force or moment about the Y axis
moment about the Z axis
moment about the X axis
stability 'axis system
wind axis system
reference conditions
free stream conditions
total conditions
base
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SYMBOL
F
M
Subscript'
N
A
L
D
Y
z
X
r
ref
o00
t
b
N(MENCLATURE (Continued)
Body & Stability Axis System
SADSAC
SYMBOL SYMBOL DEFINITION
Body Axis System
CN CN normal force coefficient; FN/qS
CA | CA axial force coefficient; FA/qS
CAB base axial force coefficient;
CAb [-] [(Pb - Pw)/q] (Ab/S)
CAf CAF forebody axial force coefficient; CA - CAb
Cn CYN yawing moment coefficient; MZ/QS bref
C1. CBL rolling moment coefficient; MX/qS bref
Common to Both Axis Systems
Cm CIM pitching moment coefficient; My/qS Iref
Cy CY side force coefficient; Fy/qS
Stability Axis System.
CL CL lift force coefficient; FL/qS
CD CD drag force coefficient; FD/qS
CDb CDB base drag coefficient
CDf CDF forebody drag coefficient; CD - CDb
C C yawing moment coefficient; MZ,'B/qS bref
C1 CSL rolling moment' coefficient; MX, /qS bref
L/D L/D lift-to-drag ratio; CI/CD
L/Df L/DF lift to forebody drag ratio; .C/CD
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ADDITIONS TO NOMENCLATURE
CNAFO
CLMAFO
CAAFO
CAFAFO
CABAFO
ALFCNO
CIMCNO
DCLM/DCN
DCYN/DCY
CNAAFO
CMAAFO
DCY/DBETA
DCYN/DBETA
DCBL/DBETA
CP/D
YCP/D
DCN
DCIM
DCA
DCAF
DCNA
DCIMA
DCY
Zero angle of attack normal force coefficients, CN(a=O)
Zero angle of attack pitching moment coefficient, CLM(a=O)
Zero angle of attack total axial force coefficient, CA(a=O)
Zero angle of attack forebody axial force coefficient CAF(a=O)
Zero angle of attack base axial force coefficient, CAB(a=O)
Zero normal force angle of attack, a(CN=O)
Zero normal force pitching moment coefficient, CLM(CN=O)
Static longitudinal stability derivative, 6CLM/6CN
Static lateral stability derivative, 6CYN/6CY
Normal force coefficient derivative, dCN/da(a=O)
Pitching moment coefficient derivative, 6dCM/da(a=O)
Side force coefficient derivative, 6CY/16(B=O)
Yawing moment coefficient derivative, 6CYN/b6(=O)
Rolling moment coefficient derivative, dCBL/6jBC=O)
Longitudinal center of pressure location, CIMa/CNa(a=O)
Lateral center of pressure location, CYNP/CYB(8=O)
Normal force coefficient increment, ACN
Pitching moment coefficient increment, ACIM
Total axial force coefficient increment, ACA
Forebody axial force coefficient increment, ACAF
Normal force coefficient gradient increment, ACNa
Pitching moment coefficient gradient increment, ACIMa
Side force coefficient increment, ACY
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ADDITIONS TO NOMENCLATURE
(CONTINUED)
DCYN
DCBL
DCYB
DCYNB
DCBLB
DCN(ALPHA=O)
DCIM(ALPHA=O)
DCA(ALPHA=O)
DCAF(ALPHA=O)
DCNA(ALPHA=O)
DCLMA(ALPHA=O)
WNGINC
Yawing moment coefficient increment, ACYN
Rolling moment coefficient increment, ACBL
Side force coefficient gradient increment, ACYX
Yawing moment coefficient gradient increment, ACYNP
Rolling moment coefficient gradient increment, ACBL8
Normal force coefficient increment at ALPHA=O, ACN(a=O)
Pitching moment coefficient increment at ALPHA=O, ACIM(a=O)
Total axial force coefficient increment at ALPHA=O, dCA(a=O)
Force axial force coefficient increment at ALPHA=O, ACAF(a=O)
Normal force coefficient gradient increment at ALPHA=O, ACNa(a=O)
Pitching moment coefficient gradient increment at ALPHA=O,
A CIMa(a =O)
Orbiter incidence angle in degrees relative to booster
centerline
7
CONFIGURATIONS INVESTIGATED
The following models and model components were utilized during this test:
O Grumman Orbiter Body H-33
V Orbiter Vertical Stabilizer
W Orbiter Clipped Delta Wing
T Orbiter Drop Tanks
C S-IC/Orbiter Adapter Cradle
B S-IC Booster
F S-IC 75 Square-Foot Fins Oriented 450 Off
Vertical and Horizontal Reference Plane
Fl S-IC 75 Square-Foot Fins Oriented in
Horizontal and Vertical Reference Plane
Pertinent dimensional information is presented in the Model Component
Description Section.
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TEST FACILITY DESCRIPTION
The Marshall Space Flight Center 14" x 14" Trisonic Wind Tunnel is an inter-
mittent blowdown tunnel which operates by high pressure air flowing from
storage to either vacuum or atmospheric conditions. A Mach number range
from .2 to 5.85 is covered by utilizing two interchangeable test sections.
The transonic section permits testing.at Mach 0.20 through 2.50, and the
supersonic section permits testing at Mach 2.74 through 5.85. Mach numbers
between .2 and .9 are obtained by using a controllable diffuser. The range
from .95 to 1.3 is achieved through the use of plenum suction and perforated
walls. Mach numbers of 1.44, 1.93 and 2.50 are produced by interchangeable
sets of fixed contour nozzle blocks. Above Mach 2.50 a set of fixed contour
nozzle blocks are tilted and translated automatically to produce any desired
Mach number in .25 increments.
Air is supplied to a 6000 cubic foot storage tank at approximately -400 F dew
point and 500 psi. The compressor is a three-stage reciprocating unit driven
by a 1500 hp motor.
The tunnel flow is established and controlled with a servo actuated gate
valve. The controlled air flows through the valve diffuser into the stilling
chamber and heat exchanger where the air temperature can be controlled from
ambient to approximately 180 F. The air then passes through the test section
which contains the nozzle blocks and test region.
Downstream of the test section is a hydraulically controlled pitch sector
that provides a total angle of attack range of 20° (lO ). Sting offsets are
available for obtaining various maximum angles of attack up to 25° .
REDUCTION OF DATA
I. S-IC BOOSTER ON BALANCE (RUNS 1 THROUGH 105)
Six component aerodynamic force and moment data were recorded using MSFC
internal strain gage balance #200. Two base pressures (Cpbl and CPb2) and
balance cavity pressures (Cpc) were also recorded and utilized to correct
the axial force measured (CAT) reading to a condition corresponding to free-
stream pressure acting at the base and cavity regions (CAF). The two base
pressures were averaged and considered to act as one over the model base.
CPbl + CPb2
2
CAF = CAT- CP Ab ) + CPc (Acav)
Sref Sref 
The force and moment data were reduced to coefficient form using the follow-
ing reference values:
Sref = S-IC booster body maximum X-section area = 1.396 in
2
Iref = bref = S-IC base diameter = 1.333 in.
Ab = Booster base area = 1.039 in2
Acav = Booster balance cavity X-section area = 1.131 in2
Moment Reference Center:
X = 5.399 inches from S-IC base (5.507" aft of orbiter nose)
Y = Z = 0 inches from S-IC centerline
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REDUCTION OF DATA
(Continued)
During one portion of the test (Runs 20 through 31 and 75 through 77) the
tunnel sector was pitched +100 with the model and balance rolled 20° , 45° ,
and 70°1. To determine the angle of attack and sideslip in the data plane
(rotating body axes) the following were used:
a = Tan -1 [Tan as Cos $] + da
B = Sin-1 [Sin as Sin $] + .-
a s = Tunnel sector pitch angle
da,B = Change in angle due to sting deflections
= Sting roll angle
II. ORBITER PLUS CRADLE ON BALANCE (RUNS 106 .THROUGH 122)
Six component aerodynamic force and moment data were recorded using MSFC
internal strain gage balance #201. Orbiter base pressures (Cpbo), balance
cavity pressures (CPc) and cradle base pressures (CpbS) were also recorded
and utilized to correct the axial force measured (CAT) reading to a con-
dition corresponding to free-stream pressure acting at the base and cavity
regions (CAF)o
CAF = CA
T
CPb (Ab + C) + C Pbs ( A )]
AF CAToSref cref sref
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REDUCTION OF DATA
(Continued)
The force and moment data were reduced to coefficient form using the follow-
ing reference values:
Sref = S-IC booster body maximum X-section area = 1.396 in2
Iref = bref = S-IC base diameter = 1.333 in.
Abo = Orbiter base area = 0.362 in2
Acav = Orbiter balance cavity X-section area = 0.399 in2
Abc = Cradle base area = 0.371 in2
Moment Reference Center:
X = 5.507 inches aft of orbiter nose
Y = 0 inches from balance centerline
Z = 0.425 inches below balance centerline
These values were used so as to locate the moment reference center st the
s:ame location ac was used for the booster-on-balance portion of the test.
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TABLE 2;- TEST CONDITIONS
TEST #502
BALANCE UTILIZED: MSFC Balance-#200 & MSFC Balanee #201
CAPACITY: (#200)
NF 175 lbs.
SF '150 lbsT-
f , PM 185 in.-lbs.
YM 160 in.-lbs.
RM SU ln.-lbs.
CAPACI'IY: C#201)
60 lbs.
20 lbs.
30 lbs.
120 in.-lbs.
40 in.-lbs.
25 in. -lbs.
COEFFICIENT
TOLERANCE:
COMMENTS:
15
REYNOLDS NUMBER DYNAMIC PRESSURE STAGNATION TEMPERATURE
MACH NUMBER per unit length (pounds/sq. inch) (degrees Fahrenheit)
0.60 5.0x106 4.3 1000F (Nominal)
0.70 5.5x10 6 5.5
0.08 6..0x106 6.5
0.09 6.3x106 7.4
1.00 6.5x10 6 8.1
1.10 6.6x10 6 8.7
1.20 6.7x106 9.2
1.46 7.5x406 10.8
1.96 7.6x106 11.0 -.
3.5 7.1x106 6.8
4.96 S.Sx106 t
TABLE 3.
MODEL COMPONENT DESCRIPTIONS
MODEL CC(MPONENT:
GENERAL DESCRIPTION:
BODY - (O) ORBITER
0.003366 SCALE GRUMMAN (H33) ORBITER
DRAWING NUMBER:
DIMENSIONS: FULL SCALE MODEL SCALE
Length
Max. Width
Max. Depth
Fineness Ratio
Areas (Theoretical)
Max. Cross-Sectional
Planform
Wetted (Less Base)
Base
1618.2 in.
299.5 in.
329.8 in.
5.4
3120 ft2
10345 ft2
461 ft2
5.447 in.
1.008 in.
1.110 in.
5.4
5.09 in2
16.877 in2
0.7521 in2
TABLE 3. (CONTINUED)
MODEL COMPONENT: BODY - S-IC BOOSTER (B)
GENERAL DESCRIPTION: SATtr V/S- IC BOOSTER
MODEL SCALE FACTOR 0.003366
DRAWING NMBER:
DIMENSIONS: FULL-SCALE MODEL SCALE
Length
Max. Width Incl. Engine
FairingsMax. Depth
Fineness Ratio
Body Diameter
Max. Cross-Sectional Area
Base Area
Cavity
Solid Base
-(1)
(2)
1452.76 in.
1515.45 in.
562.20 in.
562.20 in.
3.83
33 ft.
857.14 ft 2
1332.38 ft2
694.43 ft 2
637.94 ft2
To end of booster.
To end of engine fairing.
17
in. (1)
in. (2)
in.
in.
in.
in 2
in 2
in2
in 2
4.890
5.101
1.893
1.893
3.83
1.333
1.396
2.170
1.131
1.039
TABLE 3. (CONTINUED)
MODEL COMPONENT: WING (W)
GENERAL DESCRIPTION: CLIPPED DELTA WING FOR H-33 ORBITER (0.003366 SCALE)
DRAWING NUMBER:
DIMENSIONS: FULL-SCALE MODEL SCALE
TOTAL DATA
Planform Area
Span (equivalent)
Aspect Ratio
Rate of Taper
Taper Ratio
Dihedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist., degrees
Sweep Back Angles, degrees
Leading Edge
Trailing Edge
Chords
Root (Wing Sta. 0.0)
Tip
Airfoil Section
Root
Tip
4901 ft2
1158.64 in.
1.902
0.165
So
2°
-50
550
-50
1036.84 in.
170.83 in.
t/c = 9.5% Camberred
t/c = 9.5% Camberred
7.996
3.900
1.902
in2
in.
0.165
so
20
-s5
550
-5°
3.490 in.
0.575 in.
t/c = 9.5% Camberred
t/c = 9.5% Camberred
18
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TABLE 3. (CONTINUED)
MODEL COMPONENT: VERTICAL STABILIZER (V)
GENERAL DESCRIPTION: CENTERLINE VERTICAL STABILIZER FOR H-33 ORBITER
DRAWING NUMBER:
DIMENSIONS: FULL SCALE MODEL SCALE
EXPOSED DATA
Area
Span
Aspect Ratio
Taper Ratio
Chords
Root
Tip
Sweep Back Angles, degrees
Leading Edge
Trailing Edge (From Vertical)
Airfoil Section
855 ft 2
406.1 in
1.33
0.392
427.8 in.
167.86 in.
46.50
21.50
1.395 in2
1.367 in
1.33
0.392
1.44 in.
0.565 in.
46.50
21.50
NACA 64A010
NACA 64A010
NACA 64A010
NACA 64A010
Root
Tip
19
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TABLE 3. (CONTINUED)
MODEL COMCvPONENT: S-IC CRADLE (C)
GENERAL DESCRIPTION: H-33/S-IC CRADLE ASSEMBLY (0.003366 SCALE)
DRAWING NUMBER:
DIMENSIONS:
Length
Max. Width
DIA
Max. Depth
Fineness Ratio
Max. Cross-Sectional Area
FULL SCALE
1568 in.
204.10 in.
204.10 in.
7.68
227.19 ft2
MODEL SCALE
5.278 in.
0.687 in.
0.687 in.
7.68
0.0371 in2
20
_·
TABLE 3. (CONTINUED)
MODEL COMPONENT: DROP TANKS (T)
GENERAL DESCRIPTION: ORBITER EXTERNALLY MOUNTED DROP TANKS (0.003366 SCALE)
DRAWING NUMBER:
DIMENSIONS:
Length
Max. Width
DIA
Max. Depth
Fineness Ratio
FULL-SCALE
1225.49 in.
178.55 in.
178.55 in.
6.875
MODEL SCALE
4.125 in.
0.601 in.
0.601 in.
6.875
21
TABLE 3. (CONCLUDED)
MODEL CCMPONENT: S-IC FIN (F)
GENERAL DESCRIPTION: 75 SQUARE FOOT S-IC FIN
FOUR USED, EACH ORIENTED ±450 OF HORIZONTAL REFERENCE PLANE
SCALE FACTOR 0.003366
DRAWING NUMBER:
DIMENSIONS (EXPOSED): FULL-SCALE MODEL SCALE
Area (Single Panel)
Semi-Span (Max.)
Root Chord
Tip Chord
Taper Ratio
Aspect Ratio (Single Panel)
Sweep Back Angles, degrees
Leading Edge
Trailing Edge
Trailing Edge Thickness
At Root
At Tip
75.0 ft2
139.274 in
135.410 in
55.000 in.
0.406
1.796
300
00
13.512 in
4.000 in.
-)r)
in2
in
in
in.
0.850
0.469
0.456
0.185
0.406
1.796
300
00
0.045 in.
0.013 in.
TABLE 4. - INDEX OF MODEL FIGURES
FIGURE PAGE
NUMBER NUMBER
1. Axis System . 8
2. S-IC/H-33 Grumman Orbiter 29
3. H-33 Grumman Orbiter With S-IC Cradle 30
4. Booster and Orbiter Plus Cradle Base 31
Pressure Locations
5. Orbiter Body Model Component (O) 32
6. Grumman H-33 Orbiter Wing 33
7. Grumman H-33 Orbiter Vertical Tail 34
8. Grumman H-33 Orbiter/S-IC Cradle Assembly 35
9. S-IC Engine Shroud and 75 Sq. Ft. Fin 36
10. Photograph of Model Installed in MSFC 37
14" TWT (Side View)
11. Photograph of Model Installed in MSFC 38
14" TWT (3/4 Side View)
12. MSFC 14" TWT Installation Photograph -9
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12
MACH
i .S95
-10 - a - G - 4 - 2 0 0
ANGLE OF ATTACK,
PARAMETRIC VALUES
BETA 0.000
1 .971
3.480
4.959
OATA HIST. COOE CCCGC
M,%2-MSSC£-H-33 ORBITER PLUS CRADLE
IT,0- *1 -*-1
t-- X W X - -- -4 --; --- -- t- W 4- <X 
1t02! S~~d S ppE''lfE; t' i~
_
0 0 2
ALPHA. DEGREES
F [7
4 G 1t0 12
REFERENCE INFORMATION
SREF 1.3960 3.ItN.
LREF 1.3330 IN.
BREF 1.3350 IN.
XMRP - 5.5070 IN.
YMRP O.0000 IN.
ZMRP - 0.4250 IN.
SCALE 0.0034
OWVTC CC4411 1) 12 MAY 72
1,G
1.4
1.a
0.o
0.8
O.G
0.4
0.2
0.0
I II I11 IIIIEE EIF FI IEHEEL'Et FE HI  I 1. ... - I.... I 11 -H-VS  17I:j 1L
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$.0o
LITY
GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABIL
t.O L-1 I ' rI I I I I I I I I Ii I i i I I I I I I I i 
_Jg
-10 8
BETA
- 6 - 4 - 2
ANGLE
PARAMETRIC VALUES
0.000
DATA HIST. CODE CCCCC
502-'_SFC-H 33 ORBITER PLUS CRAD[LE
ITY
111111111111N11111111_ II11 111 I '. -
I l I II I I I 1 [ I I i I 1 1 1 I l
~I~~ :II' : !--e-
a 0
-f
OF ATTACK. ALPHA.
- -l i-
o 0 2IIII--F I a I I I I I I 4
1--
6 8 10
C i i X I I I I I I I I I i I { 1-1 1 f I I I I I I 111-E~~~~~~~~~~~~~~~~~~~;~
r4-t-------- 1t;I 
12
DEGREES
0. I
o.&
0.?
0.6
0.8
0.4
0.5
0.2
0.1
0.0
-Do1 2
MACH
0.597
0.897
0.999
1.099
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP - 5.5070 IN.
¥MRP .O0OOQ IN.
ZMRP - 0.4250 IN.
SCALE 0.0034
CC44111) 12 MAY 72 PAGE 87
... I I I I I I I I I I I LI .I IiII II_ I I II I I i_ [_FiLMtII-_tL:
i * i
a
iir- '-1-I-- rI I
OWVTC
GRIIUMMAN H-33 nRlP TANK ORRITFR I flNGTTIINMAI START
-10 8
4e4I4L T -
-6 -4 -2
ANGLE
PARAMETRIC VALUES
0.000
DATA HIST. CCOOE CCCGCC
5 32-MS- - r-33 ORBITER PLUS CRADL.E
0 0 0 0 2
OF ATTACK. ALPHA. DEGREES
q v .i . ,- , IIIII i ~ ·
N
-k X -u
t- 0- TiAV:;XE0X~~~~~~~~~~~~~+iF~
I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ .1 7 1_I___ZIIII__T -iIII___ IIII-m n
I
ij14 Lt l i.LI.[ I 1 1 l i It J
:1:
7] If
IW L
4L a a -LtL  L LLL
4 6 $ 10 12
REFERENCE INFORMATION
SREF 1.3960 SQ.tN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP - 5.5070 IN.
YMRP 0.0000 IN.
ZMRP - 0.4250 IN.
SCALE 0.0034
OWV C CC44111) 12 MAY 72
e.0I
o .o
a.?
0.6
m
u
z
LL
LL
LL
0
cc
0
L)
m
0.4
0.3
0.2
o.1
0.0
-12
MACH
1.195
1.971
3.480
4.Do9
HF I..-l- t 1:I
-[-
IL"-tt-ttl-.. I T-1- = ----tt -- l -- '-1- - t--- t- t -t-
oF -H ~_- - 1S I-I- 1- - i ' - -1 - -- = I ^ I I ; I I I
pH_
Ld
-t- II
-I
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ITTY
GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY
_ !~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i.
-i: Lt i I et t
:, ---- ?h:X~tft~~/ .... g0r0 W -S jT 0 
_ TU T _ I I ' I I i I I I I I I -r r l l l l l u | E | z r X s r l l l v~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~r<H~
__IWEIYEiH',FFFFI I I I - E-H V-I I-R -
syme8OL MACH
C 0.597 BETA
A 0.897
0 0.999
Gl 1.099
DATA
M502- MS C -H- 33
-8 -6 -4 -2
ANGLE 0
PARAMETRIC VALUES
0.000
MIST. CO0E CCCCC
ORBITER PLUS CRADLE'
0 0
I
0
L I 1±i
2 4 6 B
IF ATTACK. ALPHA, DEGREES
REFERENCE INFORMATION
SREF 1.3960 SQ.I N.
LREF 1.33SS0 IN.
BREF 1.3330 IN.
XMRP - 5.50?0 IN.
YMRP 0.0000 IN.
ZHRP - 0.4250 IN.
SCALE 0.0034
OWVTC (C44111) 12 MAY 72 PAGE 89
*,.
a.1
1.s
1.o
-Io.
-1.0 2I 
-10
---
10 l2
I--
1
GRUMMAN H-33 DROP TANK ORBITER LONGITUDINAL STABILITY
--d I~fIYLL=A'I~b ~f7f l -- tt -X---1 :.
- a
PARAMETRIC
0.000
-4 -2
ANGLE
VALUES
OF
HIST. CODE CCCGC
ORBITER PLUS CRADLE
-10
YMecL MACH
O .I 9 ETA
1 .971
O S.480
11 4.959
DATA
M572-MSFC-H- 33
'It
-1
[LIA 1 1 I 1 9 t 
......... I I _ _ ..... _ . ._ II _ I C -.....1 1 1 .1
0k i -k 0F | 0 s WF i r I-1t L ; d mS i 104; C:0 :ft~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I.
rj
0 0 0 0 2
ATTACK. ALPHA. DEGREES
'
.Ii
4 6
--
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.330U IN.
XHRP - 5.5070 IN.
YMRP 0.0000 IN.
ZMRP - 0.4250 IN.
SCALE 0.0034
OWVTC CC441 1 1) 12 MAY 72
1.0
z
U
N
-J
cr
LU
Cl
-
Om
(n
-J
CD
Z
0
-J
U
I-
2a.
a1.5
1.0
0.5
0.0
-0.9
-1.0 L-Iz~o
jY
a 10. 12
i
L
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S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERING WIND ALPHA DATA
-10 - a - G - 4 -2
ANGLE
PARAMETRIC VALUES
0.599
0.000
o o
OF ATTACK.
DATASET
844041
Y44043
0 O O
ALPHA. OEGREES
DATA SOURCE
PHI DATASET P
0.000 Y44042
45.000 Y44044
2 4 6 8 tO
PHI
20.000
70.000
12
REFERENCE INFORMATION
SREF 1.3960 5Q.IN.
LREF 1.3310 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
I
4
a
z
-
z
w
LL
IL.
uC
io
LU
LL
-J
C
2
i
0
-1
-a
-3
-4
I1
-8_  _
SyMBOL
'O
'El
PHI
0.000
20.000
45.000
70.000
WACN
WNGINC
DATA MIST. CODE CCCGC*A
M502-XS-C--SiC H-33 ORBITER O'VTCBF C8440413) 12 MAY 72
_ 1 ,%.,,.;1jgW2i~ 1l~lt1 1 111'; 
tSE~~~~~~~~~~~~~~~~~~~~~ta~~~II 'KF
IILI X EII~~~~l~llTH 9FwZ g F 4~~_ T i _LLL_[ e'
11 H X e 1 W LLL X ft t X 4 T;F X W Le : ....I I: II II1 e -OrwI>>__Tr Tlr-I1 r 1 
0 4 _ 0 t g g S 3 4 T __ 0 4 ___ X _ 04W 0 _~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
:] / -l-!
f;
tt-
i'
I ,
4,;
F'AGE 91
-- - 1--i-~I-i- X I
S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERING WIND ALPHA DATA
L I
0~~~~~~~~~~~~~~~~~~f/ - ~,
-1'-I 
~_~ .,
-2~~~~~~~~~~~~~~~~~~, 1 _
... 
-4~~ z 
- 0 -4
MACH
WNG I PINC
- 2ANGLE
ANGLE
0
OF
PARAMETRIC VALUES
0.904
0.000
DATA HIST. C.OE CCCGC*A
M502-MS C-.S!C H-33 ORBITER
0 0 0
ATTACK. ALPHIA, 
DATA SOURCE
DATASET PHI
844041 0.000
Y44043 45.000
0
OEGRE F S
2 4
DATASET PHI SRE
Y44042 20.000 LRE
Y44044 70.000 BREXMR
YHR
ZMR
SCA
6 a 1t 12
REFERENCE INFORMATION
EF 1.3960 S-.IN.
EF 1.3330 IN.
EF 1.3330 IN.
RP 5.3990 IN.
RP 0.0000 IN.
RP 0.0000 IN.
ALE 0.0034
OWVTCBF C844041) 12 MAY 72
z
w
LL
LL
LI
U
ED
LL
-J
a:
z
-10
PHI
0.000
ZO.000
45.000
70.000
-j?9
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S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERING WIND ALPHA DATA
T r I r I I I I
I I I
-12 -1- -. -. -? a IL, 0 - I 6 4 - 2
HACH
WNGINC
ANGLE
PARAMETRIC VALUES
0.999
0.000
O O 0 0 0
OF ATTACK. ALPHA. OEGREES
DATA SOURCE
OATASET PHI DATASET
844041 0.000 Y44042
Y44043 45.000 Y44044
PHI
20.000
70.000
4 6 8 10 12
REFERENCE tNFORMATION
SREF 1.3960 59.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YHRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
OWVTCBF C844041) 12 MAY 72
~, t .it [l t[[1X~ i r- 
°0tt~~~~~~~~~~~~~~~! ttt
,,~~~~~~~~~~
't~~~~~~~~~~~~tS~~~~~L 'i fT:-
z
u
z
LL
LLU
U
I. ,
0
LL
'J
0 e
1 1 I
PHI
0.000
20.000
45.000
70.000
DATA MIST. COOE CCCGC*A
M502-MSFC-SIC H-33 ORBITER
III~?- t... ... ~ i ZF 7 ':E -.. -- .....
i
f
.
II
i
-4 I 1L
I I
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S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERING WIND ALPHA DATA
0
4a
2~~~~~~~~~~~~~~~~~~~~~~~~2-
-1
-2
-1 -10 - 8 - 6 -400 0 2 4 4 10 12 82~~~~~~~~~~~~ 0  6 8 O 
PHI
0.000
20.000
4 .000
70.000
MACH
UNG I NC
PARAMETRIC
1.202
0.000
ANGLE OF
VALUES
DATA HIST. CODE CCCGC*A
M502-MSFC-SS1C H-33 ORBITER
ATTACK. ALPHA. DEGREES
DATA SOURCE
DATASET PHI DATASET P
$44041 0.000 Y44042
Y44043 45.000 Y44044
PHI
20.000
70.000
REFERENCE INFOfRMATION
SREF 1.3960 SQ.IN.
LREF 1.3530 IN.
EREF 1. 3330 IN.
XMRP 5.3990 IN.
YHRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
C844041 ) 12 MAY 72
z
z
LU
O
LL
LL
-,
Lt
eC,
z
';
PAGE 94'OWVTCBF
S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERING WIND ALPHA DATA
. L .R i~ tiJ l t i t
' li W : iI II t!!
-
_
o~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-I
II
II I I
I I I
Li :
-~~.. ....- -....... ...
-4 I I I I:"~l ----- I
I I I I I I I I I I I I I I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
I-
M -I I rI 
- 8 -
PA
MACH 
WtlC I NC 
- 4
-H- 4l-Hl-l1+4
- 2 0 0
ANGLE OF ATTACK.
ARAMETRIC VALUES
1.965
0.000
DATA HIST. CODE CCCGC4A
M502--MSFC-SC H-33 ORB[ITER
DATASET
844041
'Y44043
0 0 0
ALPHA. DEGREES
DATA SOURCE
PHI DATASET F
o0.00 Y44042
45.000 Y44044
.-..t. It:: 
2 4 6 8
PHI
20.000
70.000
REFERENCE INFORMATION
SREF 1.3960 Sa.1IH.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YHRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
OWVTCBF (844041 ). 12 MAY 72
z
U-
wLL
!Q
U
0
L;
z
-Ia -10
PF0I
0.000
20.000
45 .000
70.000
liL
10 12
-31
PAGE -95
S-IC/GRUMMAN H-33 OROP TANK ORBITER QUARTERING WIND ALPHA DATA
.r t ". . . . . . . ....
I I
II
I I I
-._
U
-it
____E 
-2
'7
i'
-4
i L i
[ i-r
- a -
MACN
WNG INC
4 - 2
ANGLE
PARAMETRIC VALUES
0.599
0.000
OATA HIST. CC'OE CCCGC*A
M502-MSFC-S!C H-33 ORBITER
0 0 O 0 o
OF ATTACK. ALPHA. DEGREES
DATA SOURCE
DATASET PHI OATASET P
844041 0.000 Y44042
Y44043 45.000 Y44044
-. . .
2 4 6 8 sO 12
PHI
20.000
70.000
REFERENCE INFCRMATION
SREF 1.3960 S. IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YHRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
OWVTCBF (844041) 12 MAY 72
_ ,I
2
I
-J
u
i z
LL
cO
Z
z
I
U
k-
0
-2
-LLm
-c1
-12
-ao
PHI
0.000
20.000
45.000
70.000
A-t~f Il- ~I~...
I .1 l
_
PAGE 96
. .. . . - ..
;PHI
0.000
20.000
45.000
70.000
MACh
WNCGINC
PARAMETRIC VALt
0.904
0.000
DATA MIST. C'OE CCCGCC'A
M502-MSFC-SIC H-33 ORBITER
ANGLE OF ATTACK. ALPHA. DEGREES
UES DATA SOURCE
DATASET PHI DATASET
844041 0.000 Y44042
Y44043 45 .000 Y44044
REFERENCE INFORHATlON
PHI SREF 1.3960 SQ.IN.
20.000 REF 1.330 IN.70 .o0 BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034
OWVTCBF (844041) 12 MAY 72
Li
u
:-
z
I
u
Li- C
LLU
0
u
LO
I-
z -1
U. 
0
[-
C)
I
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S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERING WIND ALPHA DATA
.Tli IT T 1111 I I I I I lrr l l l I IlI I I I I E IE I- I  IE I I I I I I I I II I I I 9 I I I I I I I I - I I I I I I I I ! iII iII IF I II -iii I I .L - I 11 I 1 I I t_ I I I I I I I I II II l - ii I I . I t i. L 1 I-L-L.. i i i i i i = Li-
* _ _ 
a 
mV
-2
I-1- iI
I I I 1 I 
H-l I 1H
-12 -10
L PHI
0.000
20.000
45.000
70.000
- 8 - G -4 -2 0
ANGLE OF
HACH
WNG I NC
PARAMETRIC VALUES
0.999
0.000
DATA HIST. CODE CCCGC'A
M502-MSFC-S1 C H-33 ORBITER
0
XX H [Pt#1 bt I:-- bit ttiflTEI i
o0 o 
ATTACK. ALPHA. DEGREES
DATA SOURCE
DATASET PHI DATASET PHI
844041 0.000 Y44042 20.000
Y44043 45.000 Y44044 70.000
REFERENCE INFORHATION
SREF 1.3960 SC.IN.
LREF 1.3330 IN.
BREF 1.530 IN.
XMRP 5.3990 IN.
YMHRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
OWVTCBF (8440413 12 MAY 72
0
I
-t
.-
Z
LL
LL
zLd
U
p-
LL
0
uz
I
LJ
H-
O-
+ - I --+T -+ - - -1 -T1 '-
_+_+ _ .+ 4 + _ 8t tF-- .. -Htt- 
D I
I
I
_ - i~ . I 1 ~ _-! I r T
PI *i I I-26 ,S l§ gTF- t-4-t--,
IF~
a tU 12i6
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S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERING WIND ALPHA DATA
0 r -l I I I I , I I t I u I I I I a a I I r a I. a 
_I__i iI
II
Ei,.., .J' mSSt-I I #i 
I-- ~~~....-.+..
-1 - --#ft 47
-H1Th4Tht -i'- 1
1--
-10 - 8
MACH
WNGtNC
- 6 -4 -2 0
ANGLE OF
PARAMETRIC VALUES
1.202
0.000
OATA HIST. COOE CCCGC''A
M502-MSFC-SIC H-33 ORBITER
A
AT TACK.
DATASET
844041
Y44043
17 T....
0 O 0
ALPHA, DEGREES
DATA SOURCE
PHI DATASET P
0.000 . Y44042
45.000 Y44044
-ttL L LII--' I -- --t IA- 1WJ4 -Ii--8
2 4 6 8 tO
PHI
20.000
?7.000
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.39g0 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
OWVICBF [844041) 12 MAY 72
I I i I ii
_I
-1
u
J-
Z
C-
w
LJ
LL
w
i
I-
aL
LI
-2
1 i:
-3
II
-1
I _
[-EI-TEEf
-15 
-A2-
PHI
0.000
20.000
45.000
70.000
L::i l -
12
. I I I 1. i.I 
I I I I I I i iL 4W 
:1
ffll- J
1;
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S-IC/GRUMMAN H-33 DROP TANK ORBI
. . . .. . .
.- - - - - - - -
- - - --
ITER QUARTERING WIND ALPHA DATA
I I
I-
a
I II1
I I I ll 
-1
iiffiE XI-fJJ2Z1111112~~~~~~~~-- I:4- Y- TrV~
-4
-12 -10
PHI
0,000
20.000
45.000
70.000
8
WNG INC
tit
- G -4 - 2 0 0
ANGLE OF ATTACK,
PARAMETRIC VALUES
1.965 DATASET
0.000 844041
Y44043
DATA HIST. CODE CCCGCcA
M5C2-MSF'C--S1C FH-33 ORBITER
O o O
ALPHA, DEGREF'S
DATA SOURCE
PHI DATASET F
0.000 Y44042
45.000 Y44044
4
PHI SRE
20.000 L RE
70.000 fIRE
XMR
¥MR
ZMR
SCA
6
U-_
8
K]:
REFERENCE INFORMATION
EF 1.3960 SQ.IN.
EF 1.3330 IN.
EF 1.3330 IN.
RP 5.3990 IN.
RP 0.0000 IN.
RP 0.0000 IN.
ALE 0.0034
OWVTCBF (844041) 12 MAY 72
G
_1-I
Li
u
1-
z
Li
LL
LJ
O
5-
ID
z
I1 l10 12
I I I I I I I vl I I I 1 1 I I I u I I I I I U I I * · I I
I ... I _- '_ - . _
I I . I I. -
WIq I qf I .III. .III. -I1'' .III. 
T !
I 1II
I [
II
PAGE I 00
0.0 L.J.-"
PHI
0.000
20.000
45.000
70.000
ANGLE OF ATTACK, ALPHA. DEGREES
MACH
WNC INC
PARAHETRIC VALUES
0.599
0.000
DATA MIST. COOE CCCGC*A
M:iO2-MSFC-SIC H-33 ORBITER
DATA SOURCE
DATASET PH[
844041 0.000
Y44043 45.000
DATASET PHI
Y44042 20.000
Y44044 70.000
REFERENCE INFORHATION
3REF 1.3960 So.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
VMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
OWVTCBF (844041) 12 MAY 72
S-o
IoQ
a..
1.4
2.1
C
I-z
LL
LI
C
LO
Lij
U
LL
-J
X
2.0
1.e
1.6
1.4
1.2
1.0
0.8
0.8
0.4
0.2
F'AGE I 01
S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERING WIND ALPHA DATA
.o 1 i i i 1 I  I I l I I I I I I I TI [ 1 I I I I ! ! I ,
-i-
7TT :I!-,
T-
m
-FFFV-H {
a.8
1.6
.4
a .2
Jtr TI
t1.
t 1--
0.0
Tr
0.0
0.4 [I0.2 _ __ f -
. _.. .I_1,_ 11
0 0 0 2 4 6 8 10 12
PHI
0.000
20.000
495.000
70.000
nMAC
WIGOINC
PARAMETRIC VAL
0.904
0.000
DATA HIST. CODE CCCGCCA
M302--1ISFC-SI C H-33 ORBITER
ANGLE OF ATTACK. ALPHA. DEGREES
_UES DATA SOURCE
DATASET PHI DATASET
844041 0.000 Y44042
Y44043 45.000 Y44044
PHI
20.000
70.000
REFERENCE INFORMATICON
SREF 1.3960 SO.IN.
LREF 1.3330 IN.
BREF 1.3330 ItN.
XMRP 5.3990 IN.
YMIP 0.0000 IN.
2MRP 0.0000 IN.
SCALE 0.0034
C844041 ) 12 MAY 72 PAGE 1 02
o.l
i.4
2.2
2.0
0.0- I 
-12 -10 - 6 - 4 - 2 0
I
km!
T
1
[-
iI
ff .f..iF ..
OWVTCBF
S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERING WIND ALPHA DATA
I. L 1 1 1 1 91 I - 1 9 I I 11I 1 9 I 1 9 I 9r 9 l9 .9 
a.0
a.I
1.4
a2.
2.0
I.e
H
1.e
1.4
1.2
1.0
0.8
0.6
-'F. t- i _ F H-
0.4
0.Z
PARAMETRIC
0.999
0.000
4 - 2 0
ANGLE OF A
VALUES
DATA HIST. COOE CCCCC*A
M502-MSFC-Sl ' H-33 ORBITER
0 O 0 0 2 4 6 8
%TTACK. ALPHA. DEGREES
DATA SOURCE REF
DATASET PHI DATASET PHI SREF
844041 0.000 Y44042 20.000 LREF
Y44043 45.000 Y44044 70.000 BREF
XHRP
fYRP
ZNRP
SCALE
t0 12
FERENCE INFORMATION
1.3960 SQ.IN.
1.3330 IN.
1.3330 IN.
.3990 IN.
0.0000 IN.
0.0000 IN.
0.0034
OWVTCBF (844041) 12 MAY 72
-U
-v
_ .--
U
cr
* C
Li.
,X
0.01--12 -10
L PHI
0.oo0 0
20.000
45.000
70.000
WNIC INC
_ _ -TI 
- t'
l.
iiS !I
1
.
- _ 6 -
PAGE 103
S-IC/GRUMMAN H-33 DROP TANK ORB
8.o - ' I I I I I I 
a.o
2.6
TER QUARTERING WIND ALPHA DATA
I tI I II I m I I . · . II · r · ... T T Y II
a.2
2.0
1.0
1.4
1.2
1.0
o .,
_-_
a0.2
2 t 10 -
PHI
0.000 MACH
20.000 WtIGINC
45.000
70.000
- 6 - 4
PARAMETRIC VALL
1.202
0.000
A04 HMIST. CODE CCCGCcA
M502-MSFC-SIC H-33 ORBITER
0 1 0 0 0
LL
a
tv -'i riti
1-1 I .- i .i
4 6 8 10 12
PHI
20.000
70.000
REFERENCE INFORMATION
SREF 1.3960 sQo. IN.
LREF 1.3330 IN.
BREF 1.3530 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
OWVTCBF C844041) 12 MAY 72
u
_.
L.LL
LJ
U
U
LL
-J
-F-
-t-C~= I -. !--L -
'-
ANGLE OF ATTACK, ALPHA. DEGREES
UES DATA SOURCE
DATASET PHI DATASET P
'844041 0.000 Y44042
Y44043 45.000 Y44044
, _
I
PAGE 104
S-IC/GRUMMAN H-33 DROP TANK ORBI
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ZMRP 0.0000 IN.
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LREF 1.3330 IN.
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EF 1.3330 IN.
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DATA SOURCE
PHI DATASET F
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45.000 Y44044
2 4 6 8 t0 12
PHI
20.000
70.000
REFERENCE INFORMATION
SREF 1.3960 S .IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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DATA HIST. CODE CCCGC*A
Mr502-MS- C-SC H-33 ORBITER
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DATASET PHI DATASET F
844041 0.000 Y44042
Y44043 45.000 Y44044
PHI
20.000
70.000
REFERENCE INFORMATION
SREF 1.3960 Sa.oN.
LREF 1.3330 IN.
EREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034
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DATASET PHI DATASET PHI
844041 0.000 Y44042 20.000
Y44043 45.000 Y44044 70.000
REFERENCE INFORMATICPZ4
SREF 1.5960 3O.I N.
LREF 1.3330 IN.
BREF 1.5330 IN.
XMRP 5.3990 IN.
YmRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034
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SREF 1.3960 SQ.IN.
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SREF 1.3960 $50.IH
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=HI
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REFERENCE INFORMATION
SREF 1.3960 S1.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
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REFERENCE INFORMATICN
SREF 1.3960 SO.IN.
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ZHRP 0.0000 IN.
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S-1C/GRUMMAN H-33 DROP TANK ORBITER QUARTERING WIND BETA DATA2.0 ! I ! I _ _ i I I l I I * I u I 1 li 1 
I
t.0
1.5
1.0
0.0
I III I
-1 .
!i -
El
EH
1t
I III I
-1.5
PARAMETRIC VALUES
0.899 WIGI[N'
fly + fl
- 2 0 0 0 0 0
SIDE SLIP ANGLE. BETA. DEGRELS
i t i i
2 4 6
DATA JOURCE
0.000 DATASET PHI DATASET PHI
C44042 20.OU0 C44043 45.000
C44044 70.000 Z44045 90.000
OATA HIST. COOE CCCGC
8 10 12
QEFERENCE INFO4RMATItN!
SPEF 1.3960 5S.1N.
LCEF 1.3330 IN.
EREF I .3330 1N.
XMRP 5 .3930 1N.
YMPP 0.0000 IN.
ZMRP 0.0000 IN,
SCALE 0.0034
M502-MSFC-S:C- i--33 ORB3 T E R OLL) OWVTCCFR1
! I '' T Tn
i iT
z
LiJ
U
LL
LU
LI
Ll
LJ
i-f.t-.-
h- t FF-F
IT -4-..
H--H-t
N-i t 41·
-a.3
t _t_ 
'i-
-12 -10 - - 6 - 4
-   - 8 - G -
PH I
20.000
45.000
70.000
90.000
Ht
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S-IC/GRUMMAN H-33 DROP TANK ORB
.If1 I I r I I I 
ITER QUARTERING WIND BETA DATA
I ¶ 1 1 I I I I I I I 1 1 1 1 I I I 1 1 1 I I ' L' ' I I '.'
iliill i
i- I i- T r --
-H
hht~~~~~ 'iH-t_-:'i-:
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F
-10 - 8 - 6 - 4 - 2 0 0 0 0 0
SIDE SLIP ANGLE, BEIA, ODFGREES
rr ItQ
2 4 6 e 10 12
PHI
20.000
45.000
70.000
90.000
PARAMETRIC VALUES
1.001 WIC I tiC
DATA SOURCE
0.000 DATASET PHI DATASET PHI
C44042 20.000 C44043 45.000
C44044 70.000 Z44045 90.000
DATA HIST. CCOE CCCCC
M5C2-MSFC-S1C H-33 ORBITER CROLL) OWVTCBF
REFERENCE INFO'RMATICN
SREF 1.3960 SO.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
(C44042) !2 MAY 72' PAGL 123
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S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERI
,o 0 Tr- I I I r TI!I 1 I I I q I I I r NG WIND BETA DATA
ma.O
1.5
_a_
1.0
0.0
-O.5S
FIL
-1.0
-1 .5
-2.0
- 1
-2. 
-3.12 -10
PHI
20,000
4 .000
70.000
90.000
- 8 -6 -4
PARAMETRIC VALUES
1.198 WNGI NC
i1 14+1411
- 2 0 0 0 0 0 2 4 6 8 10 12
SIDE SLIP ANGLE, BETA. DEGREES
0.000 DATASET
C44042
C44044
DATA SOURCE
PHI
20.000
70.000
DATA H1ST. CO:OE CCCGC
M5C2-Sr C-S1C H-33 ORBITER CROLL) OWVTCBF
DATASET PHI
C44043 45.000
Z44045 90.000
REFERENCE INFCRMATtIC,
1.3960
I.3330
1 .3330
5.3990
0.0000
0.0000
0.0034
So4 . I N.
I N.
ItN.
IN.
I .
IN.
SREF
LREF
OrEF
XMRP
YHRP
ZMRP
SCALE
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S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERING WIND BETA DATA
a .0 r I t I I I 1 1 I I r I I I I I I I I I I 1 I I I I! I I !
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PARAMETRIC VAL
MACH 1.964 WICG I
DATA HIST. C'ODE CCCGC
X5C2-''SFC-SIC H-33 ORBITER CROLL) OWVTC13F
t1
m- -- i-0 1- t
PHI
45 .00
90.000
2 4 6 8 10 12
REFERENCE INF{RMATION
SREF 1.3960 S9.IN.
LREF 1.3330 IN.
OREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP O.OOO IN.
SCALE 0.0034
(C4404?) 12 MAY 72 PAGE 12'5
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-Ooq
-1 .0
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-2.0
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-la - a-3.0 1---12
-L PHI
20.000
45 .000
70.000
90. 000O
- 2 0 0 0 0 0
SIDE SLIP ANGLE, BETA. DEGREES
UES DATA SOURCE
INC 0.000 DATASET PHI DATASET
C44042 20.000 C44043
C44044 70.000 Z44045
-I- _ 
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EU' ° i I i I i l -I 1 !
TER QUARTERING WIND BETA DA1
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PARAMETRIC VALUES
0.S99 WNGIJ NC SRE
LRE
XHR
YMR
ZMR
SCA
(C44042) 12 MAY 72
REFERENCE INFCORnAT1NH
F 1.3960 S. .IN.
EF 1.3330 1 lN.
EF 1.3330 IN.
RP 5.5990 1N.
RP 0.0000 IN.
RP 0.0000 IN.
ALE 0.0034
v? PAGE 1I ;
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70.000
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SLIP ANGLE, BETA. DEGREES
DATA SOURCE
0.000 DATASET PHI DATASET PHI
C44042 20.000 C44043 45.000
C44044 70.000 Z44045 90.000
OAYA4 IST. COOE CCCGC
M502-MSFC-SIC H-33 ORBITER CROLL) OWV1CBF
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ri
1
-t
- -_ -,--
I.]_LZ
iI
;
t
S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERI
.. I Ir I ! I I 11 I I I I I I 1 , , .. .... .1 1 r 
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NG WIND BET [A DATA
I- .I * +. * rr
C. t t-I-L
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l
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I
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I- .t r-i·· i
1.5
-i i__- Vt.- 
-4. t
1.o
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L
0.s
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-0.5
-1.0
-1 .
-2.0
1i
I -1
-8 -6 -4
PARAMETRIC VAL
0.899 WNGI
t t
- 2 0 0 0 0 0
SIDE SLIP ANGLE. BETA. DEGREES
LUES DATA SCURCE
INC 0.000 DATASET PHI DATASET
C44042 20.000 C44043
C44044 70.000 Z44045
ii
2 4 6
PHI
45.000
90.000
DATA HIST. COOE CCCGC
LL
a to0 12
PEFERENCE INFCPRNMATI',ti
LREF 1.390 I.IN.
BREF 1.5 30 IN.
XMRP 5. 3 9L I t.
YMRP 0.0000 1 N.
ZMRP O.o00U IN.
SCALE 0.0034
MSC2-MSFC-SIC H-33 ORBITER (ROLL) OWVTCBF
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1 PHI
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S-IC/GRUMMAN H-33 DROP TANK ORB
a.o I 0 ' 9 .I I I 9 9 t. I I , , 
TER QUARTERING WIND BETA DATA
rg=i
ll I I
I1
I I
-t.-1.5
-t
1.o
o.0
o.o
-0.5
TI
-1 .
-n .1
-2.o
:F}FpT F-FFT"FFF+'fF
-s3.0 2
-12 -tO
PHI
20.00t)
45.000
70.000
90.000
- G -4 - 2
SIDE
PARAMETRIC VALUES
1.001 WrCIINC
0
SLIP
0.000
DATA HIST. COOE CCCGC
M502-MS; C-SIC H-33 ORBITER CROLL) OWVTCBF
0 0 0 0 2
ANGLE. BETA. DEGREES
DATA SOURCE
DATASET PHI DATASET PHI
C44042 20.000 C44043 45.000
C44044 70.000 Z44045 90.000
10
REFERENCE INFORMATICON
SREF 1.3960 3S.TN.
LREF 1.3550 IN.
BREF 1.33530 IN.
XMRP 5.3990 ItN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
CC44042) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERING WIND BETA DATA
1.1 I ¶ rL - I I I T I I I ! I I I I I I ! I I I I I I I I I I 1 I I I I I I I I I I I I I I I T
1 i I I
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i- t I -L-L
I 1
0.5
I II i i I I 
0.0
I I I I II Z pi I $ . ...- .t~ ,
-1 .
R
-1.5
I I
-2.0
-2.5
RH-H-+
-3°.o 0 .I I I .
-12 -tO - a
DL PHI
20.000 MHACH
45 ,000
70.000
90 .000
- 6 -4
- 2 0
SIDE SLIP
PARAMETRIC VALUES
1.198 WNCG NC 0.000
0 0 0 O
ANGLE, BETA. DEGREES
DATA SOURCE
DATASET PHI DATASET
C4404Z 20.000 C44043
C44044 70.000 Z44045
DATA HIST. CODE CCCCC
M502-MSF.-SIC H-33 ORBITER (ROL.L.) OWVTCBF
2 4 6 a
1' -
10
REFERENCE INFORMATIOtl
PHI SREF 1.3960 Q. IN.
45.000 LREF 1.3330 IN.
go OOU BREF 1.3330 IN.
XMRP 5$3990 IN.
YMRP O.000, IN.
ZMRP O.0000 IN.
SCALE 0.0034
(C44042) 12 MAY 72 PAGE 129
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S-IC/GRUMMAN H-33 DROP TANK ORB]
D.O r I 9 Ft 1 1 1 1 1 . I 9 
TER QUARTERING WIND BETA DATA
l.o
1.s
1.0 NI
O.s
I, 
0.0
-t
-0.5
·4 ,i' I I T
II
-1.0
-a .S
-2.0
i I
~, I ;I
I I
IIi
-2.5
-12 -10
t10YL PHI
I.; 20.000
A 4o45.000
0 70.000
. J 90.000
-8- 8 -4 - 2
SIDE
PARAMETRIC VA .UES
1.964 WNG IN 4C
0 0 0 0 0
SLIP ANGLE. BETA. DEGREES
DATA SOURCE
0.000 DATASET PHI DATASET
C44042 20.000 C44043
C44044 70.000 Z44045
DATA HIST. CODOE CCCCC
M5 02-SFC-S'lC H-33 CROIETER C ROLL3 OWVTCBF
t It tiiV 1
PH I
45.000
90.000
4 6
i.
REFERENCE INFCRTMATINO~
SREF 1. 5360 SI .IN.
LREF 1.3350 1'..
CREF 1.3330 In.
XMRP 5 .3990 I .
MnRP 0.0000
ZMRP 0.0000
SCALE 0.0034
11 .
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S-IC/GRUMMAN H-33 DROP TANK ORBI[TER QUARTERING WIND BETA DATA
-0.8
-t.0 
SYMeOL P
.2 -10 - 8 - 6 - 4 - 2 0 0 0 0 0 2 4 6 a 10 12
SIDE SLIP ANGLE, BETA. DEGREES
'HI
MACH .
PARAMETRIC VALUES
0.599 WINGIFIC
DATA SOURCE
0.000 DATASET PHI DATASET PHI
C44042 20.000 C44043 45.000
C44044 70.000 Z44045 90.000
DOAA MIST. COOE CCCGC
M502-MS FC-S- C:, H-33 ORBITER (ROLL) CWVTCBF
REFERENCE INFORMATION
SREF 1.3960 So. ItN.
LREF 1. 330 IN.
BREF I .3330 IN.
XMRP 5.3990 IN.
YMRP 0.00o0 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
CC44042) 12 MAY 72
..o
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S-IC/GRUMMAN H-33 DROP TANK ORB
f .a
ITER QUARTERING WINF RBTA nATA
I IJ-fm IJ- t t 1 11 zt z1tIti ttt t tIi tttzI
I I 1 i" I I I I I
t I I I IIII I I I I 11111I I I i T " I ' ILI I I'- I IIIIIIIIII I j
I '
I IT II I IL 444_TUi IHI I 4 i 
I 1111111 I
i'
_ 1 I11+1 1 II I I I I I II I I I I I I I I
0 0 0 0 0
Ii
I I I I I I I I I I I I I I I I I I .II J L L.L-JlL LL
.0 -.n -.-.-. -~~~ ~i2 4 6 10
SIDE SLIP ANGLE. BE1A, DEGREES
PARAMETRIC VALUES DATA SOURCE
0.S99 WlNGINC 0.000 DATASET PHI DATASET
C44042 20.000 C44043
C44044 70.000 Z44045
DATA HMIST. COOE CCCGC
M52- MS F C -SC H-33 ORBIIFR (RCOiLL OWVfCBF
PHI
45.000
90.000
REFEREICE INPORMATIO, N
SREF 1.3960 5. IN.
LREF I.3330 IN.
BREF 1 .330 IN.
XMRP 5.3990 IN.
YMRP O.O00 11.
ZMRP 0.0000 IN.
SCALE 0.0034
CC44042) 12 MAY 72
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t<, ,th f f~000 A
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I,~~~~~~~~~ 1
1\L
I~t" L _ ~, _t t 9-_'-
LLttj LE2XS 0; 0 t 0
iiES~~~~~~~~fAW\S tW~~~~~~~~[,
-1.0 L2
: MOL PHI
rt - i t-M-r- 11rmrT2I - ru-1
-10
20.000
45.000
0 70.000
LI 90.000
1i
- 8 -6 -4 - 2 0 0 0 0
SIDE SLIP ANGLE, BETA. [
PARAMETRIC VALUES DATA SOURC
I .001 Wc I t4C 0.000 DATASET PHI
14:tf4
0 2 4 6
DEGREES
E
DATASET PHI
C44042 20.000 C44043 45.000
C44044 70.000 Z44045 , 90.000
DATA HIST. C'COE CCCGC
M5o2-.ISFC-SlC H-33 ORBITER (ROLL) OWVTCBF
REFERENCE INFORMATTIN
SREF 1.3960 S.).1N.
LREF 1.3s30 IN.
eREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0O0000 IN.
ZHMP O.OOUO ItN.
SCALE 0.0034
CC4404?) 12 MAY 72
'.o
o0.
a.'
0.4
O.Z
0.0
-0.2
-0.4
-0.6
-0.8
a t0 12
I A
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S-IC/GRUMMAN H-33 nRlRP TANK flRR
l.o
TFR OIIARTFRING WINn RFTA nATA
-1 .0 .
-10 - 8
PHI
20.000
45.000
70.000
90.000
II I IIII fi l tE I lIT
III llFl
- 6 - 4 - 2 0 0
SIDE SLIP ANGLE.
PARAMETRIC VALUES
1.198 WNIG tl 0.000 DATASET
C44042
C44044
DATA HIST. CODE CCCGC
v5C$2-SFC--SlC H-33 CRBITER (RCLL) LIWVTCBF
0 0 0
BETA. DEGREES
DATA SL',URCE
FHI DATASET
20.000 C44043
70.000 Z44045
UI il 1L1.
2 4 6 8 t0 12
PHI
45.000
90.000
REFEIRENCE INFORMATICt"
SREF 1.3960 So. IN.
LREF 1.3330 It1.
BREF 1.330 IN.
XHRP 5.3990 IHt.
YHRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
(C440423 12 MAY 72
0.0
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-0.2
n
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u
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S-IC/GRUMMAN H-33 DROP TANK ORB ITER QUARTERING WIND BETA DATA
..... -.... i t-r:-H1X ,t-
_ I I _ _I .111__________________IIIIIIIIII|....! 1 
x t I t- 
1
(i~~~~~~~~~~~~~ L_-XWt:2_-0
0.1
0.4
0.4
0.2
0.0
-0.2
-0.4
-0.6
I I
-10 - a
MACH
II
1 -4 -2 0
SIDE SLIP
PARAMETRIC VALUES
1.964 WNI I tI' 0.000
0 0 0 0
ANGLE. BETA. DEGREES
DATA SOURCE
DATASET PHI DATASET
C44042 20.000 C44043
C44044 70.000 244045
DATA HIST. CODE CCCGC
M502-MSFC SIC H-33 ORBITER CROLL) OWVICBF
F
2 4 6 *10
PHI
45.000
90.000
REFERENCE INFCMRMATI1C
SREF 1.3960 S1.IN.
LREF 1.3330 IN.
EREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034
(C44042) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERING WIND BETA DATA
t1 1 1 11 1 1 o 1 1 1 = . 1 1 1 1 1 ! 1 L 1 1 TI __
r ti it 
t
- t
--i I
-4-:
I I -1~~~~~~~~~~
-___ - _ -I Jlff- IT it f- _I I
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-10 - 8 - 6 - 4
PARAMETRIC VAL
0.599 WNGIt
- 2 0 0 0 0 0
SIDE SLIP ANGLE. BETA. DEGRLES
UES DATA SOURCE
NC 0.000 DATASET PHI DATASET
C44042 20.000 C44043
C44D44 70.000 Z44045
DATA MIST. CODE CCCGC
X502-MSFC-SIC H-33 ORBITER CROLL) OWVTCBF
I 111t
t 11 I ii1
2 4 6 8 10 12
PHI
45 .1000
90. 000
REFERENCE INFORMATICON
SREF 1.3960 S. IN.
LREF 1.3330 IN.
OBEF 1.5330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
CC44042) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBI'
S.0 M I I I I I I I I I I _
I.e
a.o
a.4
rER QUARTERING WIND BETA DATA
p-
It I7I! 
T
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| X t r illll2 W | | E | |sii 11 Jilffl I[I 1 .z±Lt f±[ r flt4|||z}|-Ti
ITI~ ~~~~~-- I; IL- I 1 1 --L Iti1 I - I t IT I I I: I 4-Ft-- f
1.8
I I I I
Tl I#III F :F ItI I Ij#
la
III i
I I
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I I
1
t . 1.
.t-i I-I F
-J
rl'
i -rT !-l
iiiT 1
-I-4- 1-st
-10
PHI
20.000
45.000
70.000
90.000
- -4 -2
SIDE
PARAMETRIC VALUES
0.899 WNGINC
0 0 0 0 0
SLIP ANGLE. BETA. DEGREES
DATA SOURCE
0.000 DATASET PHI OATASET
C44042 20.000 C44043
C44044 70.000 Z44045
DArA MIST. CODE CccGc.
M52- MSFC--S!C H-33 ORBITER CROLL)' OWVTCBF
*1
2 4
PHI
45.000
90.000
8
'1-1 -I
10
REFERENCE INFORMATION
SREF 1.3960 5. TNl.
LREF 1.3330 IN.
OREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
(C44042) 12 MAY 72 PAGE 137
m FthI i -T i hS]
1.0
1.4
1.2
1.0
0.8
0.6
0.4
0.2
o.o0 212
ui
r--r -F I I L I
7=-tmlI 1.II- J.i.L.
7 1tL : ]I I I L I 
1lI11 I I 
W40:X~~~ I I I1 I I
Tr rl wT r r- LLr w
X W X W _ W t t X-IL- 
F F F-If
l 
I I
tS1 4"-I rT 1 _ J
I
1 -L-j
I
I II1-14T 
-1
S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERING WIND BETA DATA
.O TI I I ! I I I I I II I I I I I I t ! ' I R ! I I I I 
a.o8
2.2
2.0
1.8
1.4
1.2
1.0
t-t
o.0
0.6
0.4
ti
0.2
012 -o -. 
L PHI
20.000 MAf4L_.
45.000
70.000
90.000
EE1- -T I-f- I+i_ -I H -I f-H1-T-'- 1'i-I_ i
-6 -4 -2 0 0 0 0 0
SIDE SLIP ANGLE. BETA, DEGREES
PARAMETRIC VALUES DATA SOURCE
1.001 WNClNIC 0.000 DATASET PHI DATASET
C44042 20.000 C44043
C44044 70.000 Z44045
PHI
45.000
90.000
DATA HIST. COOCE CCCGC
REFERENCE INFORHATICN
SREF 1.3960 S. IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034
5C^2-MSFC-S,.. H-33 COBITER CROLL) OWV1CBF
__ i ttl·
_ __ t _T + IL t t , X t :-4'7 -1--:
-tt-~~~~~: .I- .. . T. < ,.
- t-t -I-- Ft-
_~~~l _ ___-tU
-I[ F1'-
-L- 4. 1I.-1
-!-I
it
I -t
2 4 6 8 10 12
i 
!
! I _ i!,1 u 1 r ! I T-
PAGE 1383(C44042) 12 MAY 72
S-IC/GRUMMAN H-33 DROP TANK ORB
I. Lr I I L 'I I II I I I 
a..
a.
2.4
z.2
ITER QUARTERING WIND BETA DATA
I I r I! t
L I I I- .I I _ i II i!
_ II I
1 1111 I I -I- " - I- - I U
T
I -
-ft
H~~~~~~~~~~~~~~~ - 4 - 2 0 a a 0 0 2 4 6 a to
SIDE SLIP ANGLE,
12
BETA. DEGREES
M502-MSFC-SIC H-33 ORBITER (ROLL) OWVTCBF
2.0
1.4
1.6
<-
L .
L. I
L,J
(1
C)
LJ
c )
i.
C-
t
1.4
1 1
1 .2
lI 
1.0
:11r I 10.0
o.6
11 I1
IjEililililil~lil~lilil gig l~lilrS ot C
1- I 
0.4
TT
o .
rII
0.0 '
12
t-l-i- F.
Vt
-10 - 8
f-f
6
PHI
20.000
45.000
70.000
90.000
PARAMETRIC VALUES
1.199 WNGINC
DATA HIST. CODE CCCGC
DATA SOURCE REFERENCE INFORMATICtN
0.000 DATASET PHI DATASET PHI SREF 1.3960 SQ.IN.
C44042 20.000 C44043 45.000 LREF 1.3330 IN.
C44044 70.000 Z44045 90.000 BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
2MRP 0.0000U IN.
SCALE 0.0034
-[i-T
K4:~Kt I T I H4Fi-4
I . . . . . _ ..
:E17:1= XX 
I- _-- I I _ 
-r"L I
-r-
_ 
I I
I
ttt~ ~--l:l - -t 1--- -t~ I ,4
f---- 1---1 1 -1 - 1- -
I Ir
PAGF. ! 3.[C44042) 12 MAY 72
S-IC/GRUMMAN H-33 DROP TANK ORB
.o : I I r !. I I I I I 1 I I I I ! 1 I ITER QUARTERING WIND BETA DATA
I lI=iII I=
II I I
i:t
2.4
I.e
1.6
1.4
1.a
1.0
0.0
O.6
4-
-6 -
- 2
SIDE
PARAMETRIC VALUES
1.964 WtIGICIC
0 0 0 0 0
SLIP .ANGLE. DETA, DEGREES
DATA SOURCE
0.000 DATASET PHT DATASET
C44042 20.000 C44043
C44044 70.000 Z44045
DATA HIST. COOE CCCGC
M302D - S? CL _S :C - 33 ORi iTEK FR? ROLL ) CWVTC[3F
-i
I A F lT m ill 1
2
PH[
45.000
90.000
4 6 B 10
REFERENCE ItNFOR MAT[ tiN
SREF I. 396L 5 . 1 N.
LREF 1.3350 I N.
OREF I . 333 I P.
XHRP 5. 3990 I N.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
(C440472 12 MAY 72
f- t i
2.0
LJ.
LL
0
(i
(i
IL.
.t 
' -m
,: .1 .
1-
0.4 
PHI
20.000
45. 000
70.000
20.000
-10 -
hAC.t
I .I
l2
1 II I I I I I I I I I I I I v I I I Ll I I I | I I a I I I 0 1 .. V I ......
tt ~~~tt-t- -- 
._. t ~, " t1-
I
l-
I I
ji
f ' A I, I I 4 0
2.0
1..
l..
1.4
1.2
1.0
0 .
S-1C/GRIIMMAN H-3l nRfP TANK RRITTFP OIIARTRTING WTlNn RFTA nATA
*_, VI 11· ¥ll I I l U ul I 11T R 1 wl UJIII I LI.IT11.U W IIlU ULIII Unl I[
H iVllll H illY\V
Hill~~~~~~~~~~~~~~~~~~~i
t- lt IL- f 
f t ; t t1: : 1 1 1-Wt- - t T--
0 0 ~~~~ 0 ' t _ L r 0 5 i _ 0 2 _ |~~~~~~~~~- ·
0.6
0.4
EI
-6 -4 - 2
SIDE
PARAMETRIC VALUES
0. 599 WNG INC
I 1 1. 1 I 1
0 0
SLIP ANGLE,
0.000 DATASET
C44042
C44044
0 0 0
BETA. DEGREFS
DATA SOURCE
PHI DATASET
20.000 C44043
70.000 Z44045
tI :i4 1 I1
2 4
PHI 5RE
90.00 G0 BRE
XMR
SCA
B B 10
REFERENCE INFORMATION
EF 1. 3960 SQ. N.
EF 1.3330 IN.
EF 1.330 1N,
RP 5.3990 IN.
RP O.DOOO IN.
RP 0.0000 (N.
ALE 0.0034
(C44042) 12 MAY 72
0.2 f : -
0.0 o'
-12 -10 - 8
PHIl
20.u~o MACH
45.000
70.000
90.000
DATA HIST. COOE CCCCC
M5C?-MSFC--SIC H-33 ORBITER (ROLL) CWVTCBF
1t2
I
II
I
i
L
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S-1C/GRUMMAN H-33 DROP TANK ORB TER QUARTERING WIND BETA DATA
I Il l l f I I I I I 1 1 tI I- I
K-1
0.0 .
PHI
20.000
45.000
70.000
90.000
I I III I IIf
I I 1J I 1 .1
-10 - a - G - 4 - 2
SIDE
PARAMETRIC VALUES
i MACH 0.899 WNGINC
Illi 1 t1
1 II1 L1 1
0 0 0 0 0
SLIP ANGLE. BETA, DEGREES
DATA SOURCE
0.000 DATASET PHI DATASET
C44042 20.000 C44043
C44044 70.000 244045
DATA MIST. CODE CCCGC
M502-MSFC.S1C H-33 OR[3ITER (ROLL) OWVTCBF
FIt 1ifLt - F k7 iF itB- i I-.
2 4 6 8 10 IZ
PHI
45.000
90.000
REFERENCE INFCORMATION
SQEF 1.3960 SQ.IN.
LREF t.3 30 IN.
BREF 1.3330 IN.
XHRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
(C440423 12 MAY 72
u. I
1.6
1.4
*.2
1.0
0.8
0.6
0.4
C~~g _ _ __ ___ g _r_ _ TE-_ _ f t1 S r- r W _ 1 _ ; _. ..~~~~~~~~~~~~~~~~+--~. 
:[ i- tMi -r t
H- -
J
PAGF 14 2
-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERING WIND BETA DATA
-i 4 W 1 0 1 X 1 ' a " 1 ' ' 11 IT
I-T
-10 a
PHI
20.000 MACH
45.000
70.000
90.000
- 6 -4 -2
SIDE
PARAMETRIC VALUES
1.001 WNGtNC
0 0
SLIP ANGLE.
0.000 DATASET
C44042
C44044
0 0 0
BETA. DEGREES
DATA SOURCE
PHI DATASET
20.000 C44043
70.000 Z44045
fit
2 4
PHI
45.000
90.000
DATA HIST. CODE CCCGC
6 8 10
REFERENCE INFCRMHATIO
SREF 1.3960 SO.IN.
LREF 1.3330 IN.
eREF 1.3330 IN.
XMRP 5.3990 IN.
YHRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034
H-33 ORBITER (ROLL) OWVTCBF
S-
1.0
1..
1.1
LL
tl
C)
LL.L
U
.u.
U
LL
-J
C)
LH
t.
1.4
.2o
1.0
0.8
o.e,
0.4
0.2
o.0o 
12
r4502-MSFC-SIC CC44042) 12 MAY 72 PAGE 14 3
A% d^ . - ,. - - _ _ . .. ._ .
S-IC/GRUMMAN H-33 DROP TANK ORB
.0oI
TER QUARTERING WIND BETA DATA
-T1 ~~~ i-t
I r~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I
O.e
0.6
0.4
0.2 I II 
III I
1111111 1 11 j7 1 _ ' 4_ 11 _ t -l i'
-10 - a - a - 4 - 2 0 a a 0 a 2 4 6 a to 1Z
SIDE
PARAMETRIC VALUES
1.198 WNIGINC
SLIP ANGLE. BETA. DEGREES
DATA SOURCE
0.000 OATASET PHI DATASET PHI
C44042 20.000 C44043 45.000
C44044 o0.000 244045 90.000
REFERENCE INFORMATIjl
5QEF I .3960 5C . I N .
LREF 1.3330 IN.
PREF 1.3330 IN.
XHRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
CC44042) 12 MAY 72
a..
1.6
1.4
1.2
1.0
LLI
z
U
LL
LL
LI
0
LJLU
LL
C
LL
PHI
20.000
45.000
70.000
90.000
OATA HIST. CODE CCCGC
M502-MSFC-SIC 'H-33 ORBITER tROLL) OWVTCBF
I I I I I 11111I11
PAGE !44
S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTER]NG WIND BETA DATA
1111111| }L1A~000f1
I- iA
I t I I~~~~~~~~~~t'
HI-0447 ---3 -azr - - - ___ _ F9 F~m L X
tM 0gX ESX040VE~~~~~~~~~~~~4:
~~ vjr~~~
- 6 -4 - 2
SIDE
PARAMETRIC VALUES
MACH 1.964 WNG I NC
0 a 0 0
SLIP ANGLE. BETA. DEGREES
DATA SOURCE
0.000 DATASET PHI DATASET
C44042 20.000 C44043
C44044 70.000 Z44045
DATA HIST. CODE CCCCC
M502-MSFC-S!C H-33 ORBITER (ROLL) OWVTCBF
2 4 6 8
PHI
45.000
90.000
to
REFERENCE INFORMATION
SREF 1.3960 S. IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHMP 5.3990 IN.
YMRP 0.000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
12 MAY 72 PAGE 14'5
I.o
t.e
1.4
1.0
o.a
0.6
0.4
0.2
-10 - 8
0.0 o
-12
PHI
20.000
45.000
70.000
90.000
I1-
12
..-,X -, -1- i_
I
I -
(C44042]
S-1C/GRUMMAN H-33 DROP TANK ORB
eo r I I II I II I I I II 1 I I I I 
TER QUARTERING WIND BETA DATA
I I I I H I IT _-[ -V-4.-4-42
1111111I I1.1 iIIlll-C-
0.D
4I
0.8
0.7
0.9
0.4
0.4
L
0.3
0.2
0.1
0.0
B~R~f~i I I I I FtI I I -1-1
-10O
sYHeC'L PHI
?Q.000
4 45.000
To70. 000
90.000oo
- -4 -2
SIDE
PARAMETRIC VALUES
0.599 WNGT NCI
OATA HIST. CODE CCCGC
M502-MSFC-SFC H-33 ORBITER CROLL) OWVTCBF
Pit!
45.000
90.000
.i Ii
REFERENCE INFC, MATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHMRP 5.3990 IN.
YMRP 0.0000 IN.
ZHMRP 0.0000 IN.
SCALE 0.0034
CC440472) 12 MAY '12
--lt- --
I ·
I--r
i .t
I. . -
I,-Z
LLU
C.JLL,L J_
LU
0
LU
U
0
IL
X
-0. I1
-2L
lit i-
0 0 0 0 0
SLIP ANGLE. BETA, DEGREES
DATA SOURCE
0.000 DATASET PHI DATASET
C44042 20.000 C44043
C44044 70.000 Z44045
H{!
2 4 6 8 10 12
I I l I I E T V l fI I N I I I . . . . . . . .. . . . . ..I
I I I i
I I I I I III  I I I a I I I AJ--
} {
II1 TI12
PAGF 14 ;
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S-IC/GRUMMAN H-33 DROP TANK ORB ITER QUARTERING WIND BETA DATA
o.S
0.4
0.3
0.2
I I
-r
- 6 -4 -2
SIDE
PARAHETRIC VALUES
0.899 WNGINC
fW-ltfv
0 0 0 0 0
SLIP ANGLE. BETA, DEGREES
DATA SOURCE
0.000 DATASET PHI DATASET
C44042 20.000 C44043
C44044 70.000 Z44045
DATA MIST. CODE CCCGC
M502 MS FC-SIC H-33 ORBITER CROLL) OWVTCBF
t-i
lT 14 rli1
2 4
PHI
45.000
90.000
PEFERENCF INFORHATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP O.OO00 IN.
SCALE 0.0034
(C44042) 12 MAY 72
t1.
o0.
0.T
S S g WW ; X W -i ~~~~~~~~~~~~~~~~~~~~~~~~-- -t t-i:-Xt X i t t tX X ---k-L4-- -e -p-170e1
m
LI
u
LL
iL
U
CI
L:
L:
((
0.1
O.0
1- 
I I I
I 
-0.1 
-12 -10
I I
- 8
PHI
20.000
45.000
70.000
90.000
t.. Ii
6 B 10 Z2
X S ITII I I S X X - S ff-Lfl 1T X--~D t-kS "---f --1l -
'I 11 4 1111-1 1 1; I I I I I I IIIIIIIIIIIII,
1:1
I 1
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S-IC/GRUMMAN H-33 DROP TANK ORB
t.0 !I 1 l 1 -_ I I I v I I I I II II 
ITER QUARTERING WIND BETA DATA
V ''1 
_ __ -E+fth_.tF1-- -tt
_ _ _ _ _ _ _ I I , 1 I I
. ' I I I I  I I I I I
_ _  I I T i  I i i .- '-I ! i~~~~~~~~~~~~~~~
; I t_
.-+LL r
FiV
FL'
0.2
0.1
1.
0.0
-O.1 l t-r l Irr
-12 -10 - 6
PHI
20.000
45.000
70.000
90.000
MACH
I I
- 6 -4 -2 0 0 0 0 0
SIDE SLIP ANGt E, BETA. DEGREES
PARAHETRIC VALUES DATA SouRCE
1.001 WNG INC 0.000 DATASET PHI DATASET
C44042 20.000 C44043
C44044 70.000 Z44045
DATA MIST. CODE CCCGC
M502-MSFC-SICC H-33 ORBITER (ROLL) OWVTCBF
j ll- Il
2 4
PHI
45.000
90.000
6 I
6 8 10 12
REFERENCE INFO'RMATI.ZN
SREF 1.3960 SQ.IN.
LREF 1.3530 IN.
BREF 1.3331 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
CC44042) 12 MAY 72
0.9
0.6
0.?
0.6
0.5
0.4
m
L)
zZ
U
LL
LL
IICL
LL
-J
0.3
.E-IEIEEEEELIIF- i±EEi I
i tl IIllg liV l l . .I,. u .I *.III.. . ........ tI
I 14 1 1 1 1 1 1 , , . I ! i I I I i I I 
IS I II: 
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S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERING W
. I I I I I I I _ , I I I 7 I _ 7 1 7 I 7 7 T i 7
IND BETA DATA
IT _-
Illl Iiil l ll l _ I- I II FI II
0.S
o0.
T1 .f I+HI+HI -}+IF IIH I
44 .LU444 I IVILI i I- -II I - I-t--t-l- t #
0.o 
ELI_ -H
-12 -to - s
SYMNCOL PHI
20.000
45.000
70.000
90.000
_Lj_4 _ j_ I I I I IT L _ Ir I
. ~ I -I| -m -__ t- t_ - Tt--
- 6 - 4 - 2 0 0
SIDE SLIP ANGLE
PARAMETRIC VALUES
1.198 WNGINC 0.000 DATASET
C44042
C44044
DATA HIST. CCOE CCCGC
M502-MSFC-SIC H-33 ORBITER (ROLL) OWVTCBF
0 0 0
BETA. DEGREES
DATA SOURCE
PHI DATASET
20.000 C44043
70.000 Z44045
2 4 6 10 12 .
REFERENCE INFORHATION
PHI SREF 1.3960 SQ.IN.
45.000 LREF 1.3330 IN.
9o:ooo FIREF 1.3330 IN.
XRP 0.000990 IN.
ZHRP 0.0000 IN.
SCALE 0.0034
CC44042) 12 MAY 72
0.7
..1 1 1;
U,,f 
-I fT'
+ ! Li
o0.
0.5
0.4
In
L-
w
U
OL
--
LL
InU)
O.3
0.2
O.t
1r i 1 1 T1 rr- T I I'l1_;Sjk';r IIII~C II II -l I II II - I ... ''hv I L 111 
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f
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I
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S-IC/GRUMMAN H-33 DROP TANK ORB ITER QUARTERING WIND BETA DATA
L[4
i -CC ' 'I I I I I I I I I I I I I I I I I I I I I I _ II I_ I '.!- '
,-It4-
0.1
0.0
P2 -10 -a
20.000 MACH
45.000
70.000
90.000
- 6 - 4 - 2
SIDE
PARAMETRIC VALUES
1.964 WNGINC
0
SLIP
0.000
0 o 0 0
ANGLE. BETA. DEGREES
DATA SOURCE
DATASET PHI DATASET
C44042 20.000 C44043
C44044 70.000 244045
DATA HIST. COOE CCCGC
M502-YSFC--SIC H-33 ORBITER (ROLL) OWVTCBF
hF Ii i
2 4 6 8 10 12
PHI
45.000
90.000
REFERENCE INFORHATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
(C44042) 12 MAY 72
.0o
0.9
0.*
0.7
HvI _ s |tLr
t T_ X e S t X I I I I I 1 - T- - X X Tt r X:F~i"F11; 4 l~~~~r++rr lll 111 11111 111111111 4 _ T X+4 ~~~~~C I--
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I-4
z
LUw
-
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Cr
o
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x
nJ
m
0.5
0.2
Tr_ _t -ttI-' k _ _ _ ~~~ _ .  t.- I-t
4-4-
4 Wu AtXS X WS 1Xfs WSUSW
; ; 7;; --
I-FI t kht
O0.4
-u .
t l t
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S-IC/GRUMMAN H-33 DROP TANK ORB
P. I I L 1 i I I I . 1 1. 1 1 
PHI
20 .0
45.000
70.000
90.000
LA
\N--
-10 - a - 6 - 4
M.AI__
ITER QUARTERING VIND BETA DATA
I
UIsL
'I
/ P
2 0 2
SIDE SLIP ANGLE. BETA, DEGREES
PARAMETRIC VALUES DATA SOURCE
0.599 WNCGtiC 0.000 DATASET PHI DATASET
C44042 20.000 C44045
C44044 70.000 Z44045
DATA MIST. CODE CCCGC
M0SC2 MSFC-SC H-33 ORBIIER (ROLL) OWVTCBF
PHI
45.000
90.000
-' --r' -'T-- T£ LE .......LL
--T F-
- iF i F - .-t.f t- f:- -I I I I I , .+
I
I
E3
" V-- .--. [.-..
--
--F I 
|T ........ fT"
1-
4 6 8 10 12
REFERENCE !NFO'RMATIONr
SREF 1.3960 . SQ.IN.
CLEF 1.3330 IN.
PREF 1.3330 IN.
XMRP 5.3990 IN.
YNRP 0.0000 IN.
ZMRP O.o000 IN.
SCALE 0.0034
(C44042) 12 MAY 72
8.5 -
.0 -
1.5
1.0 -
0.5 -
0.0
-1 .S -
-2.0 -
-2.5
-0.0 -
-12
:t-t t_
I . !
t i _
-f!t i II
E1_
ri E
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S-IC/GRUMMAN H-33 DROP TANK ORBITER QUARTERING WIND BETA DATA
l.0 ¶! I 1 I _I I I I 1 I I _ I I I ! ! I I
,I 
-[
+--r-- -
--i-
t1-ti- i ! i - --- ! - 4--
Im I 1] -]
- 8 - 6 - 4 - 2 0 2 4 6 8
PARAMETRIC VAL
0.899 WNOGI
SIDE SLIP ANGLE, BETA. D[GREES
UES DATA SOURCE
NC 0.000 DATASET PHI DATASET
C44042 20.000 C44043
C44044 70.000 Z44045
DATA HIST. CODE CCCGC
M502 '.SC-%iC H--33 ORBITER CROLL) OWVTCBF
PHI
45.000
90.000
REFERENCE INFORMATIr'I
SREF 1.3960 . 1:.
LREF 1.3530 IN.
PREF 1. 3330 1 i.
XMRP 5. 390 IN.
YMPP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034
CC4'4042) 12 MAY 72
2a.
a.o
/
*1t
n
z
C
LU
I-
crC3
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e-
LJ
tr
._
-,()
ii::
1.5
1.0
0.5
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-Z .0
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- 4 1 t--
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_z yvTi711.-Z
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k
1
-
-10
r-tV -iF
PHI
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45 .000
70.000
90.000
MACH
T- t lt ftt
10
I -
II'-
1 2
I I I -_
I~~~ _2
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-1
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W-t-
. -t-
S-IC/GRUMMAN H-33 DROP TANK ORBI
-Z.5
, P,'t
20.000
45.000
70.000
90.000
[TER QUARTERING WIND BETA DATA
I I I I I I I I I I I I I I I I I I I I I- I- I I I
El lI
r
A;
{J
I~~~~~~~
I~ ~ 1 !IriIT L--I-
--t-'-r....
.... =i~~p~I:E i
-I
i -1
- I--F
! I
._ I i 
i . L,'.i]"-:
-i:
P-
1 -. t
I-LL -.1 -111LL 7 - {f- 11 t -1!--- -- L - 1 --1- 1- _ :L. --- -!.-- l~t -
_I---z4E4 ' : : ::--l-t 4 LLLLi . 1 j1L ..
a - 4 -
SIDE SLIP ANGLE
PARAMETRIC VALUES
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PFHI ATASET
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70.000 Z44045
PHI snE
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1.198 WNGINrC
DATA SOURCE
0.000 DATASET PHI
C44042 20.000
C44044 70.000
OATASET PHI
C44043 45.000
Z44045 90.000
REFEREtICE HIF'nrMAT
SREF 1.3960
I.REF 1.3330
OfrEF 1.333U
XMRP 55.3jUO
YMRP o0.00L)
ZMRP 0.0000
SCALE 0.0034
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C44042
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2 0 2 4
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PHI DATASET
20.000 C44043
70.000 Z44045
PHI
45.00C
90.00C
DATA MIST. CODE CCCGC
"Ii
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REFEREN(E INFORMATION
SREF 1.3960 53.IN.
10 LREF 1.3330 IN.
10 REF 1.3330 IN.
XMHP 5.3990 IN.
YHRP 0.0000 I N.
ZMRP O.O00o IN.
SCALE 0.0034
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DATA HMIST. CODE CCCL
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UES DATA SOURCE
INC 0.000 DATASET PHI DATA5ET
W44044 70.000 w44043
W44042 20.000
REFi RENICE IKFlF'r'PAI t, 
PHI - 5EF I . 396l( %,. I N.
45.000 L R EF . 3 3 5 UBREF 1 .3330 It.
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W44042 20.000
DATA HIST. COOE CCCL
M502-MSFC-SIC H-33 CR[BITER (ROLL) OWVTCBF
REFERENCE tNFr.RHMAIClo
DATASET PHI SREF 1.5960 5.1 I N.
W44043 45.000 LREF 1.3330 tN.
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XMRP 5.3990 Iw.
YHRP 0.0000 IN.
ZMRP 0.0000 IN.
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SREF 1 .3960 S, I r.
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SREF 1.3960 SQ.IN.
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REFERENCE INF'ORMATIC.N
SREF 153960 3Q.iN.
LREF 1.3330 IN.
BREF 1.3330 tN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 1tN.
SCALE 0.0034
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ALPHA 0.000 PHI
WNIGINC 0.000
DATA HIS?. COCOE 9ACCCGC
M502 -MSF'.: --SI C H-33 ORB'ITER
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SREF 1.3960 Sa. IlN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHRP 5.3990 IN.
YHRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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REFERENCE INFORMATI',N
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ZMRP
SCALE
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1.333U
1.3330
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I N
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SIDE SLIP ANGLE.
ALPHA
WNG I NC
PARAMETRIC VALUES
0.000 PHI
0.000
DATA MIST, CODE *ACCCGC
M502-MSFC-SIC H--33 ORBITER
90.000
BETA. DEGREES
REFERENCE INFORMATItN
SREF 1.3960 SG.IN.
LREF 1.3330 IN.
OREF 1.3330 IN.
XMRP 5.35990 IN.
MHRP 0.0000 IN.
ZMRP o0.000 IN.
SCALE 0.0054
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0.000
DATA HIST. COOE *ACCCGC
M502-MSi C.-SIC H-33 ORBITER
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SIDE SLIP ANGLF. BETA. DEGREES
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REFERENCE INFORHATION
SREF 1.3960 Sa.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YHRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034
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0.907 WNGINC
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1.201
- 8 -4 -2 0 0
SIDE SLIP ANGLE.
PARAMETRIC VALUES
0.000 PHI 90.000
0.000
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4 6 82
QEFERENCE INFORMATICOtI
SREF 1.3960 5Q.IN.
LREF 1.3330 IN.
BoRF 1.3330 IN.
XMRP 5.3990 1N.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034DATA HIST. COOE *ACCCGC
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0.e
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SIOE SLIP ANGLE, HETA. DEGREF:S
ALPHA
WNG I tNC
PARAMETRIC VALUES
0.000 PHI
0.000
90.000
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0.S
0.6
0.4
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0.2
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0 0 0 2 4 6 a 10 12
ALPHA
SIDE SLIP ANGLE. BETA. DEGREES
PARAMETRIC VALUES
0.000
OATA HIST. CCODE CCCCC
M502-MSFC-H.-33 ORBITER PLUS CRADLE
REFERENCE INFORMATION
SREF 1.3960 Sq.IN.
LREF 1.3330 IN.
BREF 1.5330 IN.
XMRP - 5.50?0 IN.
MHRP 0.0000 IN.
ZHRP - 0.4250 IN.
SCALE 0.0034
OWVTC CC44115) 12 MAY 7.2
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1.8
1.t
1 .4
a .a
1.0
0.0
0.4
0.'a
0.2
0.10 
E IEE- - -If IEF E W - -I
-10 -8 
MACH
0.596 ALPHA
0.895
0.994
I .100
1.196
- G
V.'
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SIDE SLIP ANGLE. BETA. DEGREES
PARAMETRIC VALUES
0.000
DATA HIST. CODE CCCGC
M502-MSFC-H-33 ORBITER PLUS CRADLE
t:lt-I
2 4 6 8 10 12
REFERENCE INFODRHATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP - 5.5070 IN.
YMRP 0.0000 IN.
ZMRP - 0.4250 IN.
SCALE 0.0034
OWVTC CC441153 12 MAY 72
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Z
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U
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X
0
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1.959 ALPHA
3.480
4.959
- Rb - u - w wt U U a
SIDE SLIP ANGLE. BETA. DEGREES
PARAMETRIC VALUES
0.000
DATA HIST. CCOE CCCGC
'502-MSFC-H-33 ORFBITER PLUS CRADLE
REFERENCE INFORMATICN
SREF 1.3960 Sl.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP - 3.5070 IN.
YMRP 0.0000 IN.
ZMRP - 0.4250 IN.
SCALE 0.0034
OWVTC (C44115) 12 MAY 72
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W
u
uU-
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I t ll l I I
T1q
C.?
-r
0.6
0.4
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] - 8
ALPHA
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SIDE SLIP ANGLE. BETA. DEGREES
PARAMETRIC VALUES
0.000
DATA MIST. CODE CCC¢C
Y5C2-" C-H -33 ORB ITER PLUS CRADLE
4 6
11
t0
REFERENCE INFORMATPIC i
SREF 1.3960 S).tN.
LREF 1.3330 Itl.
BREF 1.3330 ItN.
XMRP - 5.5070 IN.
YMRP 0.0000 IN.
ZMRP - 0.4250 IN.
SCALE 0.0034
. OWVTC CC44115) 12 MAY 72
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.,-i t
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I .I
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1.O
0.0
0.6
0.7
12
.m i-r 1 1i 1 -I i 7i t .m - - --t I 1 LI
-10 - e
ALPHA
- G -4 -2 0
SIDE SLIP
PARAMETRIC VALUES
0.000
A 0 0 0
ANGLE. BETA. DEGREES
2 4 6 8 10 12
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.5330 IN.
XMRP - '5.5070 IN.
¥MRP 0.0000 IN.
ZMRP - 0.4250 IN.
SCALE 0.0034
OWVTC CC4411'.) 12 MAY 72
MACH
1.959
3.480
4.959
DATA nIST. COOE CCCGC
M502-MSFC-H- 33 ORBITER PLUS CRADLLE
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714 4-1
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-12 -10 -
MACH
0.596 ALPHA
0.095
0.994
1.100
S. * 16
- G -4 -2 0 0 0 0 0
SIDE SLIP ANGLE. BETA. DEGREES
PARAMETRIC VALUES
0.000
2 4 G 8 1o0 1
REFERENCE INFORHATION
SREF 1.3960 S6.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP - S.5070 IN.
YMRP 0.0000 IN.
ZHRP - 0.4250 IN.
SCALE 0.0034
M502-MSFC-H--33 ORBITER PLUS CRADLE
a .
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1.8
1.6
a .C
S.a!
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DaTA HIST. COOE CCCCC
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SYMO0'-L MACH PARAMETRIC VALUES REFER1ENCE INFCtNMATICN
1.959 ALPHA 0.000 SREF 1.3960 30.IN.
3.480 LREF 1.3330 N
w
1.2~~~~~~~~~,~
4*959 -XRP ?- 5.OTC) IN.
IMRP 0.0000 IN.
12 -10 _. -B -4 OMRP . 0...425 IN. ...
DATA HIST. CejOO CCCoc SCALE 0 .0034
M502-MSFC-FH-33 ORBITER PLUS CRADLE OWVTC (C44115) 12 MAY 72 PAGE 251
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REFERENCE INFORMATION
SREF 1.3960 $3. TN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP - 5.5070 IN.
YMRP 0.0000 IN.
ZMRP - 0.4250 IN.
SCALE 0.0034
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SYME:O'L MACH
. .196 ALPHA
PARAMETR IC VALUES
0.000
REFERENCE INFORMATION
SREP 1.3960 S4.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP - 5.5070 IN.
YMRP O.0000 IN.
ZMRP - 0.4250 IN.
SCALE 0.0034
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SIDE SLIP ANGLF.
PARAMETRIC VALUES
0.000
DATA MIST. C'.DE CCCGC
M502-MSFC-HF-33 ORBITER PLUS CRADLE
o0 
BETA, DEGREES
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.333U IN.
BREF 1.5330 tN.
XMRP - 5.5070 KN.
YMRP 0.0000 IN.
ZMRP - 0.4250 IN.
SCALE 0.0034
OWIC CC44125) 12 MAY 72
.0 I
0.0
0.4
x
..
_-
-
1
LL
LZ
z
u
L.
tLL
0
z
Lq
0.0
-0.2
-0.4
-0.0
-0.0
-I O ' _
-n2 -10 -0 
SYMBOL MACH
0( 1.196 ALPHA
141-1 7-
2
LIEF 11F
4 6
-I
8 10
I I I
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SYMBOL MACH
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0.000
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REFERENCE INFORNATION
SREF 1.3960 S3.IN.
LREF 1.3350 IN.
OREF 1.3330 IN.
XMRP - 5.5070 IN.
VMRP 0.0000 IN.
ZMRP - 0.4250 IN.
SCALE 0.0034
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SIDE SLIP ANGLE. BETA. DEGREES
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2
1.
DATA HIST. CODE CCCGC
1.I
10
L
MS02-MSFC-H 33 ORBITER PLLUS.CRADLE
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L,
z
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0
u
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1.4
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SYMFOrL MACH
',j 1.196 ALPHA*1~ ~ ~ C~
a2
REFERENCE INFORMATION
SREF 1.3960 SQ .N.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP - 5.5070 IN.
YMRP O.0000 IN.
ZMRP - 0.4250 IN.
SCALE 0.0034
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0.1
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SMOrL MACH
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SIDE SLIP ANGLE.
PARAMETRIC VALUES
ALPHA 0.000
DATA MIST. CODE CCCGC
M502-MSFC-i1-.33 ORBITER PLUS CRADLE
TFR I ATFRAI n I RFCT NAI STAR 1
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REFERENCE INFORMATION
EF 1.3960 SQ.IN.
EF 1.3330 IN.
EF 1.3330 IN.
RP - 5.500 IN.
RP 0.0000 IN.
RP - 0.4250 IN.
ALE 0.0034
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SIDE SLIP ANGLE. BETA. DEGREES
PARAMETRIC VALUES
O .000
DATA HIST. CODE CCCGC
M502-MSFC-;i-33 ORBITER PLtUS CRAGLE
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REFERENCE INFOnRATION
SREF 1.3960 SQ.ItN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP - 5.5070 IN.
YHRP o.oooo IN.
ZMRP - 0.4250 IN.
SCALE 0.0034
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PARAMETRIC VALUES
0.000 PHI
WNGINC 0.000
OATA HIST. COOE CCCCCF
M502-MSFC--S'C H-33 ORBITER
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2
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REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZmRP 0.0000 IN.
SCALE 0.0034
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PARAMETRIC VALUES
BETA 0.000 PHI
WNGI4NC 0.000
OATA HIST. CODE CCCGCF
Y5C2-%-5 C-S 1 C H-33 COR3IIER
0.000
REFERENCE INFORMATIlN
SREF 1.3960 S1,lt.
LREF 1.3330 IN.
BOEF 1.3330 IN,
XMRP 5.3990 1N.
YMRP O.O00O IN.
ZHRP 0.0000 IN.
SCALE 0.0034
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PARAMETR I C VALUES
BETA 0.000 PHI 0.000
WNGINC 0.000
DATA HIST., C'OE CCCGCF
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REFEfENCE INFORMATION
SREF 1.3960 SC.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP .OOUU0 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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MACH NUMBER
PARAMETRIC VALUES
BETA 0.000 PHI
tNGINC 0.000
DATA HIST. C'ODE CCCCCF
M502-MSFC-S1C H-33 ORBITLR
0.000
REFERENCE INF',RMATION
SREF 1.3960 S).IN.
LREF 1.3330 IN.
EREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034
OWVTCFF (044041) 12 MAY 72
040
z
U
r,
o
It
I
-j
Ez
Z
LU
Ir
LLJ
m
-
LL
LL
LU
-,I
z
Z
PAGF 262
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MACH NUMBER
PARAMETRIC VALUES
BETA 0.000 PHI
WNGINC 0.000
DATA HIST. COOE CCCCCF
S502-MSFC-SiC H-33 CRB ITER
0.000
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMnP 5.3990 IN.
YHRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
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BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP O.U000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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ZMRP 0.0000 IN.
SCALE 0.0034
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SIDE SLIP ANGLE. BETA. DEGREES
I-
2
PARAMETRIC VALUES
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DATA HIST. COOE *ACCCIA"'C
M502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVTC)
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4 6 a
REFERENCE INFORMATION
SREF
LREF
BREF
XMRP
ZHRP
SCALE
1.3960
1.3330
1.3330
5.3990
0.0000
0.0000
0.0034
(J44045) 12 MAY 72
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SIDE SLIP ANGLE. BETA. DEGREES
ALPHA
PARAMETRIC VALUES
0.000
DATA HIST. CcOOE ACCCI*A4C
M502-MSFC-SIC INCREMENTAL DATA(OWVTCBF-OWVTC)
hf [1
t [I 
to 12
REFERENCE INFORMATION
SfiEF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
(J44045) 12 MAY 72 PAGE
.*1
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.011
.06
.04
.02
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m
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SIDE SLIP ANGLE. BETA. DEGREES
PARAMETRIC VALUES
ALPHA 0.000
DATA HIST. CODE 4ACCCI*A*C
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REFERENCE [NIFOCHATION
SREF 1.3960 SQ. IN.
LREF 1.53330 IN.
BREF 1.3330 IN.
XHRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP .0000oo IN.
SCALE 0.0034
M502-MSFC-S1C INCREMENTAL DATACOWVTCBF-OWVTC)
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ALPHA
- 6
PARAMETR IC
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I 1i I I
-4 - 2 0
SIDE SLIP ANGLE. BETA.
VALUES
DATA HIST. CODE *ACCCIA*C
M502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVTC)
7ViATf Id I l:- : It-ff I
4 6a 2
DEGREES
_1 ....... :
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REFERENCE INFORHATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
(J44045) 12 MAY 72
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SYMBOL HACH
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0.900
1.000
1.100
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MACH
1.200 ALPHA
.960
3.500
4.960
SIDE SLIP ANGLE. BETA, DEGREES
PARAMETRIC VALUES
0.000
DATA MIST. COOE *ACCCIlAAC
M502-MSFC--SIC INCREMENTAL DATACOWVTCBF-OWVTC)
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
CJ44045) 12 MAY 72
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ALPHA
8 4 - 2 0 0 0 o
SIDE SLIP ANGLE. BETA. DEGREES
PARAMETRIC VALUES
0.000
OATA HIST. COODE *ACCCI*AC
M502-MSFC-SlC INCREMENTAL DATACOWVTCBF-OWVTC)
4 6 8 tO 12
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
CJ44045) 12 MAY 72
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SIDE SLIP ANGLE, BETA, DEGREES
ALPHA
PARAMETRIC VALUES
0.000
DATA HIST. CODE *ACCCI*A*C
M502-MSFC-SIC INCREMENTAL OATACOWVTCBF-OWVTC)
2
j
10 t2
REFERENCE INFORMATION
SEEF 1.3960 SO.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHRP 5.3990 IN.
YMRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034
(J44045) 12 MAY 72
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.o
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0.600 CETA
0.900
1.000
1.200
- 6
.t-f -_ _t
- 4
PARAMETRIC VALUES
0.000 PHI
71 1-1
-2 a 0 0 0 2
ANGLE OF ATTACK. ALPHA. DEGREES
IllI 
1il717 
0.000
DATA HIST. CODE CCCI*A;C
M502-MS--C-SIC INCREMENTAL DATACOWVTCBF-OWVTCBFI) (K44041) 12 MI
11 .1*1 0 !4:
4 6 8 10t 2
REFERENCE INFORMATION
SREF 1.3960 SO.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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t .0
0.1
Q0.
o.o
-0.2
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-0.G
-ti-H- I [i 
-10 - 8 - 6 - 4 - 2 0 0 0 0 2
ANGLE OF ATTACK, ALPHA. DEGREES
MACH
1.960 BETA
3.500
4.960
PARAMETRIC VALUES
0.000 PHI
V;t+-1
4
0.000
DATA MIST. COOE CCCIoA'C
M'02-MSFC-SIC INCREMENTAL DATA(OWVTCBF-OWVTCBFI) CK44041) 12 MAY 72
10 12
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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M502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVTCBF1) CK44041) 12 MAY 72
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DATA HIST. COOD CCCI*A*C
4 6 8 t0 t2
REFERENCE INFORMATION
SREF 1.3960 SO.INi.
LREF 1..3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHRP 3.3990 IN.
YMRP 0.0000 IN.
ZNMRP 0.0000 IN.
SCALE 0.0034
M502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVTCBFI) (K44041) 12 MAY 72
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PARAMETRIC VALUES
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PARAMETRIC VALUES
0.000 PHI
I-
--111 1 1
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ATTACK, ALPHA. DEGREES
REFERENCE INFORMATION
0.000 SREF
LREF
BREF
XMRP
YMRP
ZHRP
SCALE
DATA MIST. CODE CCCI*A*C
1.3960
1.3330
1.3330
5.3990
0.0000
0.0000
0.0034
5Q.IN.
IN.
IN.
IN.
IN.
IN.
MS502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVTCBF1) CK44041) 12 MAY 72
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ANGLE OF ATTACK. ALPHA, OEGREES
PARAMETRIC VALUES
0.000 PHI 0.000
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034DATA MIST. COOE CCCI*A*C
M502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVTCBF1) (K44041) 12 MAY 72
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PARAMETRIC VALUES
0.000 PHI 0.000
DATA HMIST. CODE CCCI*A*C
n_--
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EGREES
REFERENCE INFORMATION
SREF 1.3960 sQ.IN.
LREF 1.3330 IN.
BREF 1.3330 114.
XMRP 5.3990 it).
YMRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034
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, -r- ........ I I Ir r I I a r It I I ttr I....
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1I
b. _IT
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0 0 2 4 6 8 tO 2a
ANGLE OF ATTACK. ALPHA. DEGREES
0.000 SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCAL
DATA HMIST. CODE CCCI*A*C
M502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVTCBFI) CK44041) 12 MAY 72
REFERENCE INFORMATION
F 1.3960 SQ.IN.
F 1.3330 IN.
F 1.5330 IN.
5.3990 IN.
0.0000 IN.
*P 0.0000 IN.
LE 0.0034
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PARAMETRIC VALUES
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SIDE SLIP ANGLE, BETA, DEGREES
PARAMETRIC VALUES
0.000 PHI 90.000
REFERENCE INFORMATION
SREF 1.3960 SO.IN.
LREF 1.3330 IN.
OREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
M502-MSFC-S1C INCREMENTAL DATACOWVTCBF-OWVTCBF1) CK44045) 12 MAY 72
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DATA MIST. CODE *ACCCI*A9C
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2 4 6 a o0 22
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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DATA HIST. CODE *ACCCI*A*C
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2 4 G g tO 12
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034
M502-MSFC-SIC INCREMENTAL DATACtWVTCBF-OWVTCBF1) CK44045) 12 MAY 72
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~~~~ \
. - I I . .. . . . . . . .. . . .. . . . . . . . . . .i I I I I I
-.. I... I 14.'-4-II11Ij r- - -1-1-
r-- N, -- -44-1
aI
a
..1
T
-q
PAGE 394
PARAMETRIC VALUES
0.000 PHI
SIDE-2 SLIP ANGLE 0 DEGREES
SIDE SLIP ANGLE. BETA, DEGREES
90.000
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3350 IN.
BREF 1.3330 IN.
XMRP 3.3990 IN.
YMRP 0.0000 IN.
ZNRP 0.0000 IN.
SCALE 0.0054
DATA MIST. CODE *ACCCI*AOC
M502-MSFC-S1C INCREMENTAL DATACOWVTCBF-OWVTCBF1) [K44045) 12 MAY 72
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SIDE SLIP ANGLE. BETA. DEGREES
PARAMETRIC VALUES
0.000 PHI 90.000
DATA MIST. COCE *ACCCI*A*C
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHRP 9.3990 IN.
YMRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034
M502-MSFC-SIC INCREMENTAL DATACOWVWVTCBF-OWVTCBF1) CK44045) 12 MAY 72
I If iW F t
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-12 -o10 
,L HACH
0.600 ALPHA
o .900
1.000
I 1.200
PARAMETRIC VALUES
0.000 PHI
ORBITER EFFECT OF BOOSTER FIN ORIENTATION
SIDE SLIP ANGLE. BETA, DEGREES
90.000
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1. 330 IN.
XHRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
DATA HIST. CODE *ACCCI*A*C
M502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVTCBFI) CK44045) 12 MAY 72 PAGE 397
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SIDE SLIP ANGLE, BETA. DEGREES
90.000
REFERENCE INFORNATION
SREF 1.3960 S. IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.5990 IN.
YMRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034
DATA HIST. CODE OACCC14A*C
M502-MSFC-S1C INCREMENTAL DATAlOWVTCBF-OWVTCBFI) CK44045) 12 MAY 72
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PARAMETRIC VALUES
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TANK ORBITER EFFECT OF BOOSTER FIN ORIENTATION
SIDE SLIP ANGLE. BETA. DEGREES
HACH
0.600 ALPHA
0.900
I.000
1.200
PARAHETRIC VALUES
0.000 PHI 90.000
REFERENCE INFORMATION
SREF 1.5960 SQ.IN.
LREF 1.3330 IN.
BREF t.3330 IN.
XHRP 5.3990 IN.
YHRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034
DATA HIST. COOE *ACCCI*A*C
MGS02-MSFC--S1C INCREMENTAL DATA(OWVTCBF-OWVTCBF1) (K44045) 12 MAY 72
LL
U
z
LL
U
LL
LL
Lu
LJ
O:
Lu
tD
LL
X
Ca
J
Ld
LO
p-
Lu
z
PAGE 399
S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF BOOSTER FIN ORIENTATION
.0 1 f 1 W I I I I I * I I I v I I I I I ., u . 1 I I I I I I I I I .f I.I . I . I . I v .9 I v I i ,, X ,. ..
I III
LL
C
LU
U
LL
LU-
uLUi
u
0
LL
-i
Ld
z
LLI
LLJ
Li
z
bJ
.04
.0o
.00
-. 01
-. 04
+H4 _
I I I .I
*i 1 1 
/
/I
/
I:
-. o0
-E2 -t0 - 0 - a - 4 - 2 0 0
SIDE SLIP ANGLE.
SYHCOL HACH PARAMETRIC VALUES
.9G60
3 .900
0 4 .960
ALPHA 0.000 PHI 90.000
BETA DEGREES
BETA, DEGREES
1i
EL
2 4 6 a
_4. I_ 1L
REFERENCE INFORMATION
SREF
LREF
BREF
XMRP
YHRP
ZHRP
SCALE
DATA NIST. CODE *ACCCIOA*C
1.3960
1.3330
1.3330
5.3990
0.0000
0.0000
0.0034
M502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVTCBFI) (K44045) 12 MAY 72
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PARAMETRIC VALUES
0.000 PHI 0.000
DATA HIST. COOE CCCI*A*C
-502-MSFC-S 1C INCREMENTAL DATACOWVTCBF-OWVCBF)
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
CL44041) 12 MAY 72
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ANGLE OF ATTACK. ALPHA, DEGREES
0.000
DATA MIST. CODE CCCI*A:C
M502-MSFC-S1C INCREMENTAL OATACOWVTCBF-CWVCBF)
REFERENCE INFORMATION
SREF 1.3960 SQ.[N.
LREF 1.3330 IN.
BfiREF .3330 IN.
XHRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
CL44041) 12 MAY 72
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PARAMETRIC VALUES
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'S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF ORBITER DROP TANKS
t.0
o.5
0.4
0.2
0.0
-0.4
-O.G
- 8
BETA
- 6 -4 - 2 0 0
ANGLE OF ATTACK.
PARAHETRIC VALUES
0.000 PHI 0.000
DATA MIST. CODE CCCI*A*C
M502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVCBF)
4 6 8
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHRP 5.3990 IN.
YHRP 0.0000 IN.
ZHRP O.OOO0 IN.
SCALE 0.0034
CL44041) 12 MAY 72
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S-.IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT fiF ORRITFR FDRtP TANKS
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ANGLE OF ATTACK. ALPHA.
lT I IT I I
0 2
DEGREES
0.000
8 t0 12
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZNRP 0.0000 IN.
SCALE 0.0034
(L44041) 12 MAY 72
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PARAHETRIC VALUES
0.000 PHI
DaTA HIST. CODE CCCI*A*C
M502-MSFC-SIC INCREMENTAL DATAC(OWVTCBF-OWVCBF)
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF ORBITER DROP TANKS
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ANGLE OF ATTACK, ALPHA, DEGREES
eETA
PARAMETRIC VALUES
0.000 PHI 0.000
DATA HIST. CODE CCCI*A*C
M502-MSFC-S1C INCREMENTAL DATA(OWVTCBF-OWVCBF)
6 a 10 12
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHRP 3.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
CL44041) 12 MAY 72
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PARAMETRIC VALUES
0.000 PHI
3 - a 0 0 0 0 2
ANGLE OF ATTACK. ALPHA. DEGREES
0.000
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.5330 IN.
BREF 1.3330 IN.
XHRP 5.3990 IN.
YNRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
OATA MIST. CODE CCCI*A*C
M502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVCBF)
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ANGLE OF ATTACK. ALPHA. DEGREES
PARAMETRIC VALUES
0.000 PHI 0.000
DATA HIST. CODE CCCI*AeC
M502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVCBF)
r
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T
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REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XNRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
CL44041) 12 MAY 72
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ORBITER EFFECT OF ORBITER DROP TANKS
ANGLE OF ATTACK. ALPHA. DEGREES
PARAMETRIC VALUES
0.000 PHI 0.000
OATA MIST. COOE CCCI'A*C
M502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVCBF)
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZNRP 0.0000 IN.
SCALE 0.0034
CL44041) 12 MAY 72
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SIDE SLIP ANGLE. BETA. DEGREES
ALPHA
PARAMETRIC VALUES
0.000 PHI 90.000
DATA HIST. CODE *ACCCIA6MC
M502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVCBF)
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.33530 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034
CL44045) 12 MAY 72
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oT2 -10 -a - 4 -2 0 0 a a 2 4 G a 1o
MACH
a .960
3.500
4 . SG90
ALPHA
SIDE SLIP ANGLE. BETA. DEGREES
PARAMETRIC VALUES
0.000 PHI 90.000
DATA HIST. CODE oACCC*IA*C
M502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVCBF)
REFERENCE INFORMATION
SREF 1.5960 SO.IN.
LREF 1.S330 IN.
BREF 1.5330 IN.
IHRP 9.s990 IN.
YMRP 0.0000 IN.
ZMRP 0o.oooo0000 IN.
SCALE 0.0034
CL44045) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF ORBITER DROP TANKS
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-.YHeOL MACH
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a 1.200
-10 - a
ALPHA
4- -4 -2 0 0 0 0 2
SIDE SLIP ANGLE. BETA. DEGREES
PARAMETRIC VALUES
0.000 PHI 90.000
DATA MIST. CODE *ACCCIA*C
M502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVCBF)] L44045) 12 MAY
6 e 10 1t
REFERENCE INFORMATION
SREF 1.3960 S.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHRP 5.3990 IN.
YNRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
72 PAGE 411
FT-FrL--
EFFECT OF ORBITER DROP TANKS
SIDE SLIP ANGLE. BETA, DEGREES
PARAMETRIC VALUES
0.000 PHI 90.000
DATA MIST. CODE *ACCCI*A*C
M502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVCBF)
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF I.3330 IN.
BREF 1.3330 IN.
XMRP 9.3990 IN.
YIRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034
CL44045) 12 MAY 72
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PARAMETRIC VALUES
0.000 PHI
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DATA HIST. CODE *ACCCIA*9C
M502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVCBF)
O 2 4 6
_i l
8 tO 12
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XNRP 5.3990 IN.
YMRP 0.0000 IN.
ZHRP 0.U000 IN.
SCALE 0.0034
CL44045) 12 MAY 72
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.OF ORBITER
-10 - 8 - 3 - 4
PARAMETRIC VALUES
0.000 PHI
- 2 0 0 0 0
SIDE SLIP ANGLE. BETA, DEGREES
90.000
DATA HI9T. CODE *ACCCI4AC
M502-MSFC-SIC INCREMENTAL DATA(OWVTCBF-OWVCBF)
2 l2
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZNRP 0.0000 IN.
SCALE 0.0034
CL44045) 12 MAY 72
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SIDE SLIP ANGLE.
PARAMETRIC VALUES
0.000 PHI 90.000
0 0 2 4 6 8 t0 12
BETA. DEGREES
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
GREF t.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034
M502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVCBF)
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SYMeOL MACH
1.G60 ALPHA
S.9500
O 4.960
PARAMETRIC VALUES
0.000 PHI 90.000
DAYa HIST. CODE 4ACCCIA4C
M502-MSFC-SIC INCREMENTAL DATA(OWVTCBF-OWVCBF)
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF *.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YNRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034
CL44045) 12 MAY 72
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SIDE SLIP ANGLE. BETA,
ALPHA
PARAMETRIC VALUES
0.000 PHI 90.000
OATA MIST. CODE 4ACCCI*A*C
M502-MSFC-SIC INCREMENTAL DATA(OWVTCBF-OWVCBF)
III
0
DEGREES
-I4'l h
2 4
H
to i2
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
OREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
(L44045) 12 MAY 72
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SIDE SLIP ANGLE. BETA. DEGREES
PARAMETRIC VALUES
0.000 PHI 90.000
DATA HIST. CODE 4ACCCI1A9C
M502-MSFC-SIC INCREMENTAL DAIACOWVTCBF-OWVCBF)
K
4 o a 10 la
REFERENCE INFORMHATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.5330 IN.
9MRP 5.3990 IN.
YNRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
CL44045) 12 MAY 72
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ANGLE OF ATTACK, ALPHA, DEGREES
PARAMETRIC VALUES
0.000 PHI 0.000
REFERENCE INFORMATION
SREF 1.3960 SQ.I11.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
CM44041) 12 MAY 72
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DATA MIST. CODE CCCI*A*C
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- 8
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- G -4 -2
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PARAMETRIC VALUES
0.000 PHI 0,
0 0 0 o 0 4
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2 1o 22
OF ATTACK, ALPHA, DEGREES
.000
DATA HIST. COOE CCCI*A4C
M502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVTCB)
REFERENCE INFORMATION
SREF 1.3990 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 NM.
ZMRP 0.0OO0 IN.
SCALE 0.0034
(M44041) 12 MAY 72
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BETA
ANGLE OF ATTACK,
PARAMETRIC VALUES
0.000 PHI 0.000
DATA HIST. COOE CCC14A*C
M502-MSFC-S1C INCREMENTAL DATACOWVTCBF-OWVTCB)
ALPHA. DEGREES
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.t330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
CM44041) 12 MAY 72
.1.
U
0
z
Z
U
LL
L.
LU
LL
w
-J
-. 02 L
-12
SYM:OL
0oIB
MACH
0.900
.000
1.100
1.200
1.960
t _ 
6 tO 12
X tX FT-lkilX W X plilt 11-1 I 
0X dd t X t~~~~~~~~~~~~w - - ft~~~~~~~
0t - t~~~~~~~~~~~~~~~~~~~~~~IIXt+ 
H I I11 HII1H + X H~ilf N 2s YJ
i~~~~~~~l~~~441-4A 1400t
PAGE 421
S-iC/GRUHMAN H-33 DROP TANK ORB:
.1? 
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ANGLE OF ATTACK. ALPHA. DEGREES
PARAMETRIC VALUES
0.000 PHI 0.000
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
8REF 1.3330 IN.
XMRP 5.3990 IN.
YHRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
M502-MSFC-S1C INCREMENTAL DATACOWVTCBF-OWVTCB) CM44041) 12 MAY 72
eETA
MACH
0.900
9 .000
. 00
3.200
..900
DATA MIST. COOE CCCI*A*C
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1.000
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SIDE SLIP ANGLE.
PARAMETRIC VALUES
0.000 PHI 90.000
DATA HIST. COOE 4ACCCI4A4C
M502-MSFC-S1C INCREMENTAL DATACOWVTCBF-OWVTCB)
0 0 O
BETA. DEGREES
2 6 t0 12
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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0.900 ALPHA
1.000
.100
1 .200
1 .So0
- G -4
PARAMETRIC VALUES
0.000 PHI
- 2 0 0 0 0 0
SIDE SLIP ANGLE. BETA. DEGREES
90.000
2 4 6 aB 10 1
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034
DATA MIST. CODE *ACCCI9A4C
M502-MSFC-SIC INCREMENTAL DATA(OWVTCBF-OWVTCB) C(M44045) 12 MAY 72
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF BOOSTER FINS
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SIDE SLIP ANGLE. BETA. DEGREES
SYHMOL MACH PARAMETRIC VALUES REFERENCE INFORMATION
0.900 ALPHA 0.000 PHI 90.000 SREF 1.3960 SQ.IN.
1.000 LREF 1.3330 IN.
1.100 XMRP I 3990 IN.
1.200 YMRP 0.0000 IN.
1.960 ZMRP 0.0000 IN.
DATA MIST. COOE *ACCCI*A*C SCALE 0.0034
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DATA IST. CODE *ACCCI*A*C
M502-MSFC-SIC INCREMENTAL DATACOWVTCBF-OWVTCB)
17-
2 4 6 8 1O 12
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
OREF 1.3330 IN.
XNRP 5.3990 IN.
YMRP 0.0000 IN.
ZRfiP 0.0000 IN.
SCALE 0.0034
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PARAMETRIC VALUES
0.900 ALPHA 0.000 PHI
1.000
1.100
1.200
i.960
, DATA HIST. COOE *ACCCI[A*C
90.000
I 8 t0 12
REFERENCE INFORMATION
SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE
1.3960
1.3330
1.3330
5.3990
0.0000
O.OOUO
0.0034
SQ.IN.
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S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF fRBITFR WTNG
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El S .200
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WN(GIN
PARAMETRIC VAL
0.000 PHI
0.000
I IllL
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ANGLE OF ATTACK. ALPHA. DEGREES
UES
0.000
DATA MIST. CODE CCCI*C
M502-MSFC-SIC INCREMENTAL DATACOWVCBF- OVCBF) (J44051) 12 MA
4 6 C to0 
REFERENCE INFORMATION
SREF 1.3960 sQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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ANGLE OF ATTACK.
eETA
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PARAMETRIC VALUES
0.000 PHI
0.000
0.000
DATA HIST. CODE CCCI*C
M502-MSFC-SIC INCREMENTAL DATACOWVCBF- OVCBF)
ALPHA. OEGREES
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.33530 IN.
XNRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
CJ44051) 12 MAY 72
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ANGLE OF ATTACK. ALPHA, DEGREES
BETA
WNGJIN
PARAMETRIC VALUES
0.000 PHI
0.000
0.000
DATA MIST. CODE CCCI*C
M502-MSFC-S-S C INCREMENTAL DATA(OWVCBF- OVCBF)
REFERENCE INFORMATION
SREF 1.3960 sQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP O.UOOO IN.
SCALE 0.0034
C(J44051) 12 MAY 72
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PARAMETRIC VALUES
0.000 PHI 0.000
0.000
DATA HIST. COOE CCCI*C
M502-MSFC-SIC INCREMENTAL OATACOWVCBF- OVCBF)
REFERENCE INFORHATION
SREF 1.3960 S- s.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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ANGLE OF ATTACK. ALPHA. DEGREE
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DATA MIST. COOE CCCI*C
M502-MSFC-SIC INCREMENTAL DATA(OWVCBF- OVCBF)
2 4 a g t0 a2
S
REFERENCE INFORMATION
SREF 1.39GO SQ.NH.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP S.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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ANGLE OF ATTACK.
PARAMETRIC VALUES
0.000 PHI 0.000
0.000
DATA HIST. COOE CCCI*C
M502-MSFC-SIC INCREMENTAL DATACOWVCBF- OVCBF)
O 0 2
ALPHA, DEGREES
-I.
4 6 8 10 t2
REFERENCE INFORHATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YHRP 0.0o00 IN.
ZHRP 0.0000 IN.
SCALE 0.0034
CJ44051) 12 MAY 72
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ANGLE OF ATTACK. ALPHA, DEGREES
PARAMETRIC VALUES
0.000 PHI 0.000
0.000
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.S330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
(J44051) 12 MAY 72
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DATA MIST. COOE CCCI*C
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ANGLE OF ATTACK, ALPHA, DEGREES
6 10 12
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PARAMETRIC VALUES
0.000 PHI
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DATA NIST. CODE CCCI4C
'502-MSFC-SIC INCREMENTAL DATACOWVCBF- OVCBF)
REFERENCE INFORMATION
SREF 1.3960 5Q.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
C(J44051) 12 MAY 72
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SIDE SLIP ANGLE. BETA, DEGREES
PARAMETRIC VALUES
0.000 PHI
0.000
90.000
REFERENCE INFORMATION
SREF 1.5960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XNRP 39.990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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M502-MSFC-SIC INCREMENTAL DATA(OWVCBF- OVCBF] PAGE 436
S-IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF ORBITER WING
.1 i It _ : i I I I I I I I I I a _ u I IIa
.14
.12
.10
_ Lt I r
-10 - -
ALPHA
WNG I N
PARAMETRIC VALUES
0.000 PHI
0.000
I
-2 0 0
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DATA HIST. CODE CCCI*C
M502-MSFC-SIC INCREMENTAL DATACOWVCBF- OVCBF)
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BETA, DEGREES
BETA. DEGREES
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XNRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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DATA HIST. COOE CCCI*C
M502-MSFC-SIC INCREMENTAL DATACOWVCBF- OVCBF)
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.5330 IN.
OREF 1.3330 IN.
IMRP $ .3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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M502-MSFC-SIC INCREMENTAL DATACOWVCBF- OVCBF)
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REFERENCE INFORMATION
SREF 1.3960 Sd.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XHRP 5.3990 IN.
YHRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034
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PARAMETRIC VALUES
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REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
IMRP 9.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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SIDE SLIP ANGLE. BETA. DEGREES
PARAMETRIC VALUES
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DATA HIST; CODE CCCI*C
M502-MSFC-SIC INCREMENTAL DATACOWVCBF- OVCBF)
4 6 a tO 12
REFERENCE INFORMATION
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ZNRP
SCALE
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SIDE SLIP ANGLE. BETA. DEGREES
PARAMETRIC VALUES
0.000 PHI
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90.000
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.O034
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EFFECT OF ORBITER WING
SIDE SLIP ANGLE, BETA. DEGREES
PARAMETRIC VALUES
0.000 PHI 90.000
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; DATA HIST. COODE CCCI*C
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.5330 IN.
BREF 1.3330 IN.
XHRP 5.3990 IN.
YNRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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OAYa MIST. CODE CCClIC
M502-MSFC-SIC INCREMENTAL DATACOWVCBF- OVCBF)
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF t.3330 IN.
BREF 1.3330 IN.
NMRP 3.3990 IN.
YMRP 0.0000 IN.
ZNRP 0.0000 IN.
SCALE 0.0034
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DATA IST. COODE CCCI*C
M502-MSFC-ISC INCREMENTAL DATACOWVCBF- OVCBF)
REFERENCE INFORMATION
SREF 1.3960 S0.IN.
LREF 1.3330 IN.
BREF t.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZNRP 0.0000 IN.
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DATA HIST. CODE *ACCCI*A*C
M502-MSFC-SIC INCREMENTAL DATACOWVTC-OWTC)
SRE
LRE
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XNR
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REFERENCE INFORMATION
EF t1.960 SQ.IN.
EF 1.3330 IN.
EF 1.3330 IN.
RP 59.990 IN.
P 0.0000 IN.
RP 0.0000 IN.
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PARAHETRIC VALUES
0.000 PHI 90.000
DATA HIST. CODE 4ACCCI*A4C
M502-MSFC-S1C INCREMENTAL OATACOWVTC-OWTC)
TAIL
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REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3350 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZMRP 0.0000 IN.
SCALE 0.0034
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REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
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BREF 1.3330 IN.
NMRP 5.3990 IN.
YNRP 0.0000 IN.
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DATA HIST. COOE *ACCCI*A*C
M502-MSFC-SlC INCREMENTAL DATACOWVTC-OWTC)
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REFERENCE INFORMATION
SREF
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SCALE
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SIDE SLIP ANGLE. BETA. DEGREES
90.000
DATA MIST. COOE *ACCCI4A4C
M502-MSFC-SIC INCREMENTAL DATACOWVTC-CWTC)
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.S330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZNRP 0.0000 IN.
SCALE 0.0034
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PARAMETRIC VALUES
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DATA MIST. CODE *ACCCI*A*C
M502-MSFC-SIC INCREMENTAL DATACOWVTC-OWTC)
REFERENCE INFORMATION
SREF 1.3960 S0.IN.
LREF 1.3330 IN.
8REF 1.3330 IN.
XHRP S.3990 IN.
YHRP 0.0000 IN.
ZHRP 0.0000 IN.
SCALE 0.0034
CN44045) 12 MAY 72
ol
.5
-J
m
u
z
w
LL
LL
W
0
z
LI
z
-J
I-
z
LJ
LU
.4
.3
.2
.1
.0
-.1
-.2
.4
.5
PAGE 451
S--IC/GRUMMAN H-33 DROP TANK ORBITER EFFECT OF ORBITER VERTICAL TAIL
.19r I I I- r I I I I I I I V I I I v I I N I E I I I I A I . : . . .
:[
3I
I [T1T]FT
0
_
:_
: --iRf.
_ _ _ _ _ 
ThIpEEE
I A.-
O 2 4 0 a Io
SIDE SLIP ANGLE. BETA. DEGREES
SYMBOL MACH
0.000
n o~eoo
R R1.000
0 1.100
I I Da .200
DATA MIST. CODE *ACCCI*A*C
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REFERENCE INFORMATION
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XMRP
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SCALE
1.3960
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SIDE SLIP ANGLE. BETA, DEGREES
PARAMETRIC VALUES
0.000 PHI 90.000
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XNRP 5.3990 IN.
YMRP 0.0000 IN.
ZNRP 0.0000 IN.
SCALE 0.0034
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SIDE SLIP ANGLE. BETA. DEGREES
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PARAMETRIC VALUES
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OATA MIST. CODE *ACCCI*A*C
M502-MSFC-SIC INCREMENTAL DATACOWVTC-OWTC)
REFERENCE INFORMATION
SREF .39G60 SQ.IN.
LREF .S3330 IN.
BREF t.9330 IN.
QMRP 9.3990 IN.
YMRP 0.0000 IN.
ZWRP 0.0000 IN.
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BETA, DEGREES
REFERENCE INFORHATION
SREF 1.3960 SQ.IN.
LREF 1.33350 IN.
BREF 1.3330 IN.
XMRP 5.3990 IN.
YMRP 0.0000 IN.
ZNRP 0.0000 IN.
SCALE 0.0034
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M502-MSFC-Si C INCREMENTAL DATACOWVTC-OWTC)
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.S330 IN.
BREF 1.SS30 IN.
XMRP - S.5070 IN.
YNRP 0.0000 IN.
ZNRP - 0.4250 IN.
SCALE 0.0034
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DATA HIST. CrOE CCCI*A*C
M502-MSFC-SIC INCREMENTAL DATACOWVTC-OWTC)
tO t2
REFERENCE INFORMATION
SREF 1.3960 SO.IN.
LREF 1.3330 IN.
BREF 1.5330 IN.
XMRP - 5.5070 IN.
YMRP 0.0000 IN.
ZMRP - 0.4250 IN.
SCALE 0.0034
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M502-MSFC-SIC INCREMENTAL DATACOWVTC-OWTC)
REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
OREF 1..330 IN.
NRfiP - 5.3070 IN.
YHRP 0.0000 IN.
ZNRP - 0.4S50 IN.
SCALE 0.0034
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REFERENCE INFORMATION
SREF 1.3960 SQ.IN.
LREF 1.3330 IN.
BREF 1.3330 IN.
XMRP - 5.5070 IN.
YNRP 0.0000 IN.
ZMRP - 0.4250 IN.
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SREF 1.3960 S.1IN
LREF 1.3330 IN.
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REFERENCE INFORMA ICON
SREF I .3960 .
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BREF 1.3330 IN.
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